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Mill Plver, Northampton, Massachusetts

CANAL DATA

DIVIRSIOW

DESIGN DATA '

Drainage Area A 52 sremis
Meximum Flood of Iecord e 13500 gec. L,
Divchargo, Diversion Cenal Des i“ﬂ oo - EO-OOO ‘gac.ft.
Slope of Riprap-lined. banaJ Ssobion Lo s e 0022
Meximum Design Velocity in’ “1prc5 iined ¢ 1a1 . 12 rt./sec.
Mazimun Veloelty of Bridle Dagh Uverflow Sectiom Lot /sec.
Length of Diversion Ganal T T a9l eng pt,
Length of Riprap~lined Canal}. fection, .. :u - - 2,882 ft.

Length of Concrete Drop-Structure o © 115 ft.
Length of Dzlot Canel Sgghion Co B T:200 £4.
Bottom Width of Riprap=Jined uanQW Soc* Lon - TOB5 P,
Bottom Width. of' Conerete.Drop-Styysiure. ... ;.. 100 ft.
Bottom iridth of Pilot Caral Section R TT20 rt.
Side Slopes of Riprap~lined, Janai Section.and I'ilot

Canal Section o 1 on 3
Bottom Elevetion of Diversion. Len‘l (%tatlon :

C- 0"'00\ . . ll)J..?E MeSels
Bottom Blevetion of Conerete Drop Structune e o

(Su&t.uon \}'"::8"83 08) et “l’O&.lﬂ“m. 01..

Bottom llevaticn of Pilol Canal Throughout  yign:-99.0Q0 mes.l.

Bottom Width of Overflow Section at BDridle Pdhp?” ' Lo £,

CAVAY, QUMTITIRES

Wicovation (Earth) Jx'“?-‘{ %;:;fﬁ}f-iQQETS;éoéqu.yd.

Riprap ~ 1,550 cu.yda
3 3 ¥
Zonerete 5,660 ety yd.
Shoeel Plling ' L,1O®“~o hiri
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i s
. - “ . L

. S
. .
£
- P -
. L - i
"t pet)

S



NORTHAMPTON, MASS.
MILL RIVER DIKE

PERTINENT DATA

Location Mill River (near West Street) Northampton, Mass,

area protected
Limits of dike design station 0+71 %o 23+, 7
Elevations (above mean sea level)
Top of dike (Station 0+71) 146.20

Top of dike (Station 11+63,5) 145,50
Top of wall (Statien 12+25,.8,) 140,20

Top of wall (Station 16+L)) 137,88
Top of dike (Station 23+L7) 139.80
Top of dike (Staticn 23+L7) 139,80

PROTECTION WORKS

Mill River Dike Quantities

Totel length earth dike 1800 lin,. ft,
Totel length ceoncrete wall 500 lin, £%.
Impervious fill 12,700 cu. yds.
Rendom fill 40,760 cu, yds.
Riprap 1,380 cu. yds.
Conorete , 1,437 cu. yds.
Reinforeing steel 143,600 1hs,
Steel sheet piling 16,100 sq. £t
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I... INTROPUCTION. ..

A,  AUTHORIZATION AND PAST REPORTS. - The North&mpton dlke proaect

213 authorlzed under ‘the- Flood Control Act approved June 26 1958. it is
a part of the Connectlout Rlver flood control plan recommended by the
District Engineer in "Report of Survey and Comprehensive Plan for Flood
Contrel in the Gonneotlcut Rlver Valley,“ dated MEroh 20, 1957, approved
by the Chief of Englneels November 29, 1957, and publlshed as Fouse

L Dooument Ho. MJ5, 75th Congress, ‘ond’ Session. S

'B." BRIFP DFSCRIPTION OoF DIVLRSION CANAL DIKE AhD APPURTFNANT

STRUCTURES s - The.Diversion Cenal will consist of a riprap paved, canal
app;oximoﬁely,3,5001feet.long with a maximum excayeted“depth;ofh55 feet
.befﬁeeh,statiopelG-Ofooxeod Q555+OO, a concrete drop=struchture provided
with a weir 6=1/2 feet high, e stilling besin, and.afpiloﬁ.oenal,ﬁ,ﬁQO
feet long in tbe flood plaln of the Connectlcut River- to, the existing ox-
bow, A ooncrete, two=span, four-leane hlghway bridge will be, prOV1ded
across the droptstruoture. Approximately 1,380 feet o£}SoEthﬁSﬁ?eet or
Maéqachusetts State ﬁighWay ﬁo, 16 is to be relocated. The Rarle Street
relocation will be 850 feet 1ong.and Pyncheon Meadow Road is to be
relocated for a distance of 820 feet. On The east or left bank of the
Mill River from The New York, New Haven and Harﬁford Railroed Bridge
upstream to West Street Bridge, A concrete wall approximﬂtely 12 feet
high and about %325 feet long will be constructed. An earth dike ap-
proximately 15 feet high and about 1100 feet long, will extend from
West Street Bridge upstream to high ground. A stop-log structure will
be provided at the east approach of West Street Bridge. Downstream from
The New York, New Haven and Hartford Bridge, an eorth dike on the left

benk will cross Mill River to the right bank and thence to high ground,

-1 -



thus diverting Mill River iﬁtbithe_diﬁérsion.p&n&l. This dike will be
700: feet long with & maximum‘height of’23 feet.

L WQRK SUBDlVISTON? OF NORTHAHPTON DIKE. H"The local protectlon

»

work for Northampton is subd1v1ded inte the follow1nv individuel -stems -

of work:

Item o - _ Des cription

L] P

Nl =~ Inital Plsoal Yeoar 1959 Uhlt - hlred labor.

N2 - Station 0+00 fo high. ground over rallroad and hlghway - contract.

N3 = Diversion Canal and Dike along East Bank Mll] Rlver - .part’con-
tract, p&rt hired 1ahor. " e

W - .Pumplng Station plus omltied ueot¢on - contract.‘;.nﬁ

Items N1 and N2, the earth dike from Statlon 0+00 to hlgh ground |
over the Boston and Meine Railroad and U. S Roube No. 5 hiﬂhway has been
covered by 2 sepsrate an&lysis of d951gn prev1ously submltted.

Thls analysis of design eovers: Etem N3, the dnver51on canal and Lhe
protectlon worLs along east bank of whll Rlverm ;_.d L .

Item Nh the pumplng statlon and omltted sectlon, will be covered by

a sepavate enalyols of desmgn to be suhmltted in thls flscal year.



II. S3ELECTION OF SITE



1T SELRGTION OF SITBr i idioni Ge 305 wid Lo

LI GDNERAL LOCATION. - The dxver31on canal w111 begln at a p01nt .

TSy ...:‘..,..._'.
approximately 50 feet south of and downstream from the New York New

H&ven and H&rtford R&llroad brldge and will 1mmed1ately curve westerlylm.u

-

for about 2,hOO feet ,aoross. the present allnements of Grove and Earle

Streets, thence southwasterly across South Street and traver51np th

v o

51lted old ox-bow 1n the ldw-lylng flood plaln of the Connectlcut Rlver a
for 8 dlstance of 8 300 feet to the exlstlng ox-bow;;
. B, ALII\]EMENT oF DIVERSION GANAL. - The eiiinemeri'ﬁ of the dlversn.on |

r-"-."‘ e .

canal between the dlver31on at Mill Rlvcr and the drop-structure ﬁas‘detern

B2

mlned after an economlc study 1n Whlch full con51derat10n was glven to the

following factors (1) tho advantagaous use of exlqtlng topogranhy, (2)

L]

the mlnlmum 100&1 danage cost ()) the mlnlmum copt to the Governmenf and

(4) the attalnmcnt of hydraullc requlremonts.
_.'4‘:‘ -';i'

C. . DROP-STRUCTURE LOCATION. - The dropustructure 1ocatlon was semv

leoted at the mo;t economloal 51te w1th regard to hydraul1c and founda—-

_tlon requlrements and t; tne‘allnement of the South Street rolocatxon.lxt
_;The center 11ne of the drop-structure wa.s establlshed 10° 12' off‘the o
tangent of the canal eurve, whloh does not impair the functlonlng oghéhej
structure hydraulically and eliminates & skew-bridge which Would*fgqﬁifg.
& considersble lengthening of the drop-structure,

D. ALINEMENT OF EARLE AND SCUTH STREETS RELOCATION.

l. South Streoet Relocations = The relocation of Scuth Street

involved economic and layout studies, invelving the relationship with the

drop~structure and requirements of Massachusetis State Highway Commission



and the City of Northamnton. t was determ1ned that the most economic

relocatlon would reqnlre ],380 feet of hlghway relocatlon and 8 two~5p&n,

o tnn

four—lane concrete hlghway brldve cross:rg normal To, the center-llne of

the drop structure. o e e et bt

A A

&+ Parle Street Relocation. - A. GQQS,?;QQI‘&?ti_Qn-Q,f; the_bi___ghww

seleqted allnement of, Eaxle Straet 8s relocated. el e e tin

‘B, MILL RTVER DEKE AND WALL ALINEMENT . = The, allnament of, the earth

dike downstream frgm the Newr, York New Haven and-H&rtfgrdLRa1lroad brldge

.. was dictated by the hydraul:.c xequlremeﬁts of M:Lllm??l,lver Llowing. into the
diversion csnsl. The dike Will oross the 1L River b s eufficient, ..
Aistance downstream from ﬁbeirai%£99#,P?i9%? P9:P%r?it the, free discharge
‘gf.Mill River into the diversion canal. The concrete wal; upstre&m.from
the railroad bridge to West Street brldge wes allgned to the east abutment
.of the, rallroad bridge in order to provlde a smooth flow of Mlll River
1mmed1ately above and, through the. rallroad brldge oéenlng; The dike aline-
ment from West Street Bridge upstream to high ground was kept hack some.
thirty feet from the existing riverbank to avoid interference with the free
wg;erway‘qf_thg,Wést Street Bridge, which as built presents an obstruction

to. £low,
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IIT. GEOLOGICAL INVESTIGATIONS . ... .

(R

207 MATURR OF VALIEY. T Te diversion canal will exfend frdm Hhe 7

Mill River, at a point ﬁi}étféa}h of “the tiore derisely settled portion of
Northampton, to the Ox-Bow Lake of ‘thé Commecticut River. fThe @ike will "
extend "eiloﬁgf;: the left bank of the Mill Hiver For s distence of appro:uma'bely
1600 feet upstresm of the entrércs o the diversion chamnel's The higheh
ground adjacent to these proposed works 1s formed in glacial Take déposits.
Both the i1l erd Conmecticut Rivers have eroddd mioh of this formtion)”
‘and the former stréam in Somé places 16 flowing b § sarditerie Formation.
The flat bottcmed MSI1l RiVer Vellsy s edseitinlly s Tlood Praid dompesed’
" eniefly of relatively tosrse sediments deposited upon the vnderlyins
glacial siilts. The Westerly sifis’of ‘the mich larder Commeotiout Valley
15 o broad Tlood plain Formsd by post-glacial ‘erosion ‘and sibsequent sedinen-
tatlon.A nétural out-off of the rlvér;]us’c nor’ch “of Mount " Tom Wis' Teft
n vemiant of tHe o1& river oMannel™in tné ‘Porm of ‘Sn ok-bow Take.

B. MWETHOD "AND EXTENT 'OF EXPLORATIONS . 'Y Sibstrface explorétions’ Were

‘arcﬁ"c':'rnﬁliéfl{e&' by Hgang ‘of corebori‘ngs,augerbomngs,and.‘ce st "'pits . In-
véstigations by core Borings, utilizing drive sampling methods were mads
(1) to determine the character end thickness &f the ‘overburden through Which
the diversion danal will be excavetéd and on which the dike Wwill be Builf,

and (2) to obtein undlsturbed sa‘,mples di.":.tl“ie cl&y m&terlalsfrom whlchthe

physiesl properties of the depsiit wers aseertdinéd and used in stability
determinatisns for 'the side ‘§1opes f "the ciinal.  Where the ";d'eﬁbi‘ﬁh of “the
I-)r‘r‘d.po'sed'cu"'l:"v}as sufficlentlyshallow andnnamdlstunb.ed,&amplas wer:e needed,
auger:‘bor'ir'l.g‘s wereused instesd of toré borings.'Thelocatlonof' poirts

of é'xéld:rl'atio'nr andlogsof 'Ehe'hdiés' éfe shovm ‘on PlatesI\Tos. g and 20, -

entitled "Subsurfice Explorations",

- 5o



C. SITE, - 1.0 :Di#krdion omldls = 1Hb votbah of the diversion cenal

and the dlstrlbutlon of the varlous overburden formatlons are\shown on

Plate No,.3 ent:tlod "Geologlc oectaon.““ Prom Station CO+OO to Statlon B

ClB+DOt, the upper, portion of the cut (10 to 15 feet) w111 be made through
Y
._granular m&terlals gr&ded from graval ko 51lt Classss 2 through 9._ The

lower.5 foet (+) of the out Wlll be made through a varved clay dep051t .
,(Clssses 12¢ and, 130) whlch extends to 8 doptb of from 30 to 60 feet below

the natural ground uurface. Uhderlylng thls clay deposxt and on top of

¢!

lsdge Wthh ocours between_Elevatmon 60 and Elevstlon 95, lles & bed of mlxed

(»‘ -~ 1.

msterial (chlefly Class 7) approx1m&te1y 5 to lO feet thlok. .

From Statlon 018+OO to Statlon 035+OO whlch 1noludes the dr0p~struoture

the entlre exoavatlon w111 be made in the above-mentloned varved clay de—

.

.rposzt whlch ocours, at the ground surface throughout thlS seotlon, and 1s

underlaln by sand and Sllt deposzts, chlefly Classes 6 and 8. From Statlon

L]

C35+00 tortne_sndwofftha:oags} at_the o;-bow a shallow cut (averagln@ less

‘”?than 5 feet) will be m&do, almost enomrely through swampy 1and

FLYPR S

o L 2l Mlll Rlver lee nd Wall. -, The dlstrlbutlon of the varlous

[ AR s Ty A NS R T

strate in the dlke foundatlons is shown on Plate. No. 21 entltled “Geologlc

- -
s Ll IR ER A

;,Sectlou”,. The 1ook floor throughout thls erea 1s 1rregular, ooourrlng
between ElevatlonSKS and lOO meen sea leve] datum, ThlS 1s overlald by

glacial lake doposits (class 120), which, in turn underlae coarser river

sediments (olassss 3, h, and )). The upper 5 to 15 feet of ovexburaen

consists of artlflclal flll composed of ashes, olnders and debrls.

.D,_z DISPOSAL Ob EXGAVATION.G- The m&terJal excavated flom the canal

SRS

botwoen Statlon CO+OO and Statlon 018+OO+ wmll be sxdecast. Where thls

LN A R R

_materlal ls found to be sumtable, 1t w111 be stockplled for use 1n the
. : Ceoanalehian ;

random section of the dike along the Mgll Rlver to be constructed at a 1ster

nbm



date., It is enticipated that the material from Station C18+00+ to the
ox~bow will not be suitable for dike construction and will, therefore,

be placed in designated spoll areas.
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B Y

A, RATEFALL, - Faixfell datd ove collooted ab 35 rainfell stetions
in the Nﬁll River wetershed and surrounding area, These stations are
eperated by the U. S. Weather Bureau, State axid local &gencles, with pe~
riods of record ranging frbm 1 to 10% years. Pertinent genefal precipi-

tation data'are}

“Mean snnunl rainfali

¢

'h%.1 inches (including snow)

Haximum spnual rainfall - 56.7 ¥ e
Minima snnual rainfall - 33,4 " 7 om0
Moon dnmucl snowfell - BBy

ADnroxlmate wokér equzvqlent’ ¢ menn annuel snowfoll - 5.8 1nchos£

10 Muximum storns of record, = Physical measurements of rain-’

fall during great storms within the Comnecticud Basin extend back to 1869.
Since then the maimum rainfalls have occurrod oh fhc”fbllowing'dafes:
Qetober 3 - 1, 18695 July 12 - 1L, 18975 November 3 - L, 1927; Séptember’
16 - 17, 19%2f March 18 - 21, 19%6; and Sentember 17 - 21, 1938

The grentest of “these rainfalls décurréd'énfsepfémber 19 = 21, 1938,
with a duration of 68 hours. The maximum average devth: of rainfall o’
52 square miles equaléd 1643 inchess

2,  Diversion cenel design storms - The woliume of the canal

design storm on vhe 1fill River wetorshed was obtained firom the area~depth
graph of ‘tho SéptemﬁérTIQBG'étcrﬁa “The résulting dévth' of 16,3 inches. of
rainfall fdfﬁé‘dfdiﬁagdiaréa of 58-3quard milcs is greater by 1l pér'cont
than the'ocr}esﬁéhaiﬁg”aépth-fof'éﬁy'otherjstormipﬁ.xécérd.in'the noxrth-
eastern United ‘Gtates, ~All previous storms of record: that were studied

showed that it is veksonsble to assufie that & makimuh predicted storm .



would have a durstion of one aand one-hal? days, or 3G hours. The diver-

sion canalldesign'stofm digtribution wes made symuastrical about a verti-

cal timé axis, with the peak rainfell oceurring at the ﬁid-péiﬁtfof the
storm periodyl_Tﬁe”inﬁensity dstribution wos made proportiongl to the
m?gimum.time4ipﬁens1ty;relation-fqr a stcmn:of_ﬁé,hqurs{ duration deﬁern
mined by the U. 8. Teather Bureau. The assumed storm distribution has

been showm by previcus studies o produce the meximum ponk discharge.

B.  RUN=OFF,

1. Records. - Run<off records of the Hill River watershed
were not collected prior %o Obtobér.19§8. Since.that.dgte, a gaging
§£&#i0?'h§5 béeﬁ operated by the Ui S. Geologicel Survey ip cooperation
with thg'Uo Sf‘Engiﬁeer Departmgthat Horthampton, Ma$sgqhuse?ﬁs. This

P +

gage is 19Qated 2.5 miles from the‘ﬁmutﬁgéf_the 1411 River end has &
drainage ercs of ‘52 squere miles. & 7. §. G, S, gage has been mainfained
s?ﬁée July }91Qﬁat:G¢ss HeightS‘oguthe adjoining‘watersheé gf yiddie_
Branch of theiVbéﬁfielﬁ Biver;twhich has}a1drainage;qrpa fo52.6 square
milés. .Ihiﬁ fégdrd‘was used to ‘compute the general run-off data for the
Mill River wabershed. Pertinent run-off deba are:

Mean ammvel run-off . .- 24,39 inches

‘Minimum armual ruﬁhqff   7:._16.05 :;;m

The gfgatest Tlood of the past 50 years on the kill River occurred

in gep%ember 1938} Its peek discharge was estimeted to be 7500 cofuse

e Por cent of run=off, - A sbudy of maximm percentages of

run~cff. during the verious ‘seasons of the year led . to the conclusion that .

80 perlcéﬁt is. the maximim probable bhet oould:beicxpected.at~the time of



& asinn predicted storiie A Ereatér pPercehtape O Fuino T RN COOUE
when the ground-is covered With-snow,” but & storn ‘of "tk intensity: oF &

" meximian’ prédioted’ storn 18 not. Tikely to-ocour Bt this sesson of thé years
Therefore; an 80 -Pefbent’ rulieoff factor was addpted to wppky %o! the *-

“diversion eanal desipn Stormd “The Septenber 1938 ‘stofw produced a4 run~
off factor of 53 percent on areas adjacent to the Mi11 River Wetershed,

3. Unit hydrograph. - The uvnit hydrograph of the Mill River

at the diversion canal was determined {rom general relations that exist
between the topography of the wetershed and the shape of the unit hydro-
graph, These relations were established by a ecritical analysis of the
unit hydrographs and watershed topography obtuined at 22 gepging stabions
in the Connecticut Basin., In order tc show the maximum instantaneous
rate of peak discharge result ing from a storm with rapidly chenging
intensities of precipitation, unit hydrozraphs for rainfall periods of

- 1-1/2, % and 5 nours were determined and utilized, Sufficieﬁt records
were not avalleble on the Mill River to determine unit.gr&phs from floods
of record,

li.  Design flood. - The diversion canzl design {lood was de-

termined by applying the unit hydrographs described above to the design
storm, using a run-off factor of 80 percent. The resulting flood gave &
peak disecharge of 20,000 c.fus., or 385 c.f.s, per squarc mile, which is
approximately 2.7 times the greatest flood of record, that of September
1938, The existing chennel of ¥ill River through the City of Northempton
end above the point of diversion docs not hove & copacity os great as
20,000 c.f.s. ot the presont time duc 1o rostrictions in the channel snd
low banks. This will bo romcdicd to & lerge cxtont by the proposcd Hill
River dike work.

5. Frequency of design floecd. - The approximate poreont chence

4
o h W
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of occurrence of: the design flowd, was {dcuorwlncd lrom 8, gcneral rolatmon-
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Ve LABCGRATORY AKD FIBLD INVESTIGATIONS OF
‘ SOILS FOR FOUNDATIONS.



v. ABORASORY 8D FILELD INVESTIGATIONS O
SIS FOR PO

A, -CLASSIFICEIION-OF'MATERIELS.-f~The Providence:Dis%riot<h&3~~-j~~

adopted a gqnvghient‘éystem qf_épil_plassifiogﬁion having ;igi&i}igtandéndm
ized termss In this olsssification soils are. divided into 16 classes as
shown graphically an Plate No. [j and described in Table 1. The partioular
featureanflthis“sgstgmlé;e-(1j.it féc§gé;z§§ thét acdumulgﬁion§ of sedi-
ments in nature may be either slight mixtures of various giaiﬁ_sizés,
relatively’ un:form in this respect, or intergrédaﬁiéﬁs'éf tbése:typéé; o
(2) 1t attords & meang of reptaly eveiuasiag rolacive someiMIids, (5]

it aids in more accurdtclv showing the alsbrlbutlon and ”bOlOFlé&l relations

- i

of the bﬁerburdeh ospccjally of thosc portions composca of non—unlformly
gruded mater1¢ls, and (h, 1% contrzxuto to & more rul¢a ig clas 1flcatlon
of soils in the Tield prior to 1abo%atoryucon£irmﬁtion;. Qven,ﬁdmbers are
used to d951gn ‘e materlalo UP un3¢orm texture._ Odd nuprPS'désigﬁﬁte ‘
matorials of-v&riable-toxtures- The ‘sizes for gravel, ' sha Sllt an& clav'
are the same as th;ce in the so—culled M.I T.‘claSklflcotlon w1th the ing}e
exceptlon that the 31ze demarcatnon betaeon f1n0 S and coarsg clqy 18"
not rmg;dly hold at’ 0 OOP mm..but 1s ﬂllowed to vwny from 0.006 Tme to‘MQ
0,0006 mne . This flexibility is Jntroduced An. recogﬂﬂtlon of the fact That
natwral deposxtlons of fine. teytured sedlments, such as g3c01al °1lt (rogk
flour) be@ave.dlfferenhly-from”clays desplte'glmllarity of grain:s@ze'““
distribution. N A

B,  GRAIN-SIZE ANALYSIS: ' Grain-size cuitved of sermles wore obtained

by means -of sieve and hydrometer analyses.' FtlJ use wik rade of evéry B
samplc recovered in druor to s;om a acCuratelJ as poss“ble tne actnal

geological occurrence.

- Jle-



RABLE MO. L

YOO MATERIATL

CLASS
1 ‘=Ciéan Grtvel}-F' ﬂtulns little coarse %o medivn Sands. '
2 ;Uhlform.Coarqe to Mod:um Sand. - Contaxvs 11tt]e grnvel and
. : fine sand. : e
3 L Fariable - Graded from Gravcl 0 hedzum Sand. = Contaﬂns 11t*1c
1 {ine send. -
L :Uniform Medium to Fine Sand. - Gonualﬂs llttle coarse san€ and
o coarse silt,
5 :Variable = Graded from Gravel to Fine Sana. - Conta:nn llttle
: coarse 51‘t.ﬂ.‘., o
6 :Uniform Fine Sand Yo Coarse Silts - Contaln$ 11ttle mediwn send.
s~ Bnd Medium SLite
7 ;Variable - Graded from @ivel to Cosrde Silt, = Contains little
. medium silt. A
8 ;Uniform Coarse to Medium Silt. - Contains ] tttle fine sand and
o Fine silt. i e
G Veriable - Graded from Gravel to iedium Silts = Containg 1ittle
: fine silt. ‘
10  :Uniform Nedivh %o Fine $ilts - Contains little coarse silt and
: s coarsewaay.'?ossesqes behavior characteristjcs of silt.
10 ¢ ;Uhiform Medium Silt to Coarse Clay. ~ Comtains little coarse silt
_ . and medium clays Possegsés benavior.characteristics .of claye
11 *Variable - Graded from Gravel or Cosrge Send to B Fing Silt, -
" Contains Iittle coarse cloy,
12 ‘Uniform Fine §ilt to Nedium Clay, - Contains little medium silt
: gnd fine clay (colloids)e Possesses behavior cheracteristics
. of silt.
12 ¢ :Uniform Clay, - Contains little silt., 'Poshessés behavior
H characteristics of clay,
1% .Variable -~ Graded from Cosrse Sand to Clay. - Contains_li%%le
. fine clay {colloidsj. ~Fogsesses behavior characteristics of
: Silt‘. o ‘ '
13 ¢ 'Wariable Clay. - Graded rofi sand to Piné clay (colloids),

Possesses behavior cheracteristics of elay.

Lo




C. VWATER CONTENT AND VOID RATIO. - The cohesive character of the
silt and clay deposits in the diversion canal permitted recovery of
L=7/8" diemeter undisturbed samples. The natural water content of these
materials was preserved in the field by coating the samples with paraffin.
The laberetory was thus able to have at its disposal several samples at
various depths in a sufficiently wndisturbed condition to obtain accurate
void ratios and water contents.

D. PERMBABILITY. - The impervious character of the materials in

whi;h the diversion canal is to be excovated precluded the necessity for
elaborate permeability tests., Only permeability data by the indirect
method of computation from consolidetion test deta were obtained. A
typical load~-permeability test is included in the consolidation charace
teristic curves,

E. CONSOLIDATION, - Cecnsclidation tests were performed on all

undisturbed samples obtained. The characteristic curves obtained from
a typical test are shown in Plates 5 and 6. The Foundaetion material .
under the drop-siructure is a varved clay metorial, Class 12 €, with a
bearing value considered to be too low to safsly support the drop-struc-
ture without piling.

F,. SHEAR AND COHESICN. «~ Shcar tests to obtain the angle of inter-

nal friction, ﬁ, and the cohesion, ¢, were performed on all undisturbed
saﬁples obtained., The constant strain method of test precedure was used
wherein the shearing strain was applicd at & constant rate of appro#imately
0,06 per minute. The rosults are noted in Scetion VI, General Design
under " S5tability of Slopes.® |

G. OTHER TESTS.. - A few other tests such as Atterberg limit and

specific gravity were nade.

- 1% =



VI, GRIERAL DESIGH



3 W« A Croemonelibair o ne, ik Lt voner wlrovd haduolion
vI. GENERAL DESIGN

s Ae o MILL RIVER DIXES+: ~ The Worthempton embankment . seotion imcliuges

- a lgrge section ef random materdial covered:-ou the riverside Wby a blanket
of impervious material,-and op the landside:ly: a.sechbion of perviousiu: i
free-draining materisl.~ Genersl -design.eriterisa for: the Northempton-Dike
include; safety, - sbability, and reductiow of:seepageand:are as follows:
Lo owidet The eregt-oft the dike: is at - sueh a: grade.that overtopping
ab. design fheed amd By wave .action will ot oceurys iy Loiiverny o wnunie
«2¢ 2e Tho slopes of %he-dike nre:sneh wthat they will the i
stabhlé: under all eonditionsw; - RS PR LA RO
Be  CFor thelNorthamptoh Dilie sedtions: betweer LO: i 20 -
feet in heightcamwatersidaf31opesoft1bnfaipémand.a:landéidé:slbpéﬁbthﬁ
on 2 are requifed. The slopes for dike secbticns grestber than. 20 .feet ..
in height:-are lwonmﬁffor:bothxsidesaﬁrAfteTaa.étudchf-the flow of flood
weters in'thezriver}-lzsinchwhandwplaned.r&prééfbvérwa=6LihthgrQVél?béd
was required over critical, @reas to preventseour: -
-'3gv:g.;~LThefLinexbf:sathration will be well within the land-

-

.Si:d“? ~toey i WYl ETE L Ll Rl Troadinoare pnyowd T moFROvER Dol '
Dot The!dike:ls:designed:for a:fairly. low livie of
saturetion snd analyzing the Northempton Dike sections,. theiflewsd water

will:seep very: slowly through the  impervicus:blanket of 1ok permeability

to the random: and.pervious sections where; becatize 6f & -somewhat grenter
permeability, bogether with the influénce of the ek fde"dréin;"the-iine
of saturation willi-drop below. the landside toéy ™ ~7i 30 o

25 iy Seepageaind surface tun~otf béhind-the diké-ebe £6 he -

TV T T LI TP IO T U R P
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collected by the rock toe druin apd oxisting coteh basins, Since the
dike throughout is foundcd'gn'ééii; Séépage through the foundation will

- not b¢ excessive owing to the S«foot depth-cufw~off of impervious mate-
rial and to natursl foundation soil materials of low iMpormenbilitys -
Such seepnge through the fouridation or diko os mey océur will heve &
very low velooity chd will be eollected:by the rock too drein, The rodk
toe .drain is connected to existing ‘sewcrs which in turn will empty into
Mill River through &éxisting pipes under the dike, The outlets of the
pipes ore providod with flepvalves cnd pumping freilitiecdwill "be pro-
vided for the rsevwers ‘during high woter. - oA .

5. Therc is no possibility for frew pisssde of woter from
riverside to the londsides All pipes, conduits, obe., cre cithor removed
from under the diko or cneireled with secp rings to provent freo sbé@agé
eclongthelr surfoces. i o ‘ S -

6. No motericl soluble in woater is used in any pert of the
dike ond .soils loboratory tosts have been made of borrow cres mebericl
for solubility. (Scc Scebion V, Porcgroph G).

T+ - The foundation uwnder the dike is sufficiently stoable to
resist stresses due to the ombenkment locd. (Sce Scetion V, Perngraph E).

8. Where the dike crosses West Street, o stop~log gntec opening
will.be gprovided.,

‘Be. MILL RIVER CLOSURE DIKE, - After enreful study it #as decided,

in view of ceconomy ond good.engineering proctics, o modify tho steriderd
dike scotion of the Providence District.for-this: particuler-streteh of -
flood proteetion, The reyised design hes on imporvisus eore’aroind end'
ebove the shoct pile cut-off. The slopes ore of rondom moterials with o

- lendside tos droain to carry cwoy any secpage. The slopes cre such thot

EREE



thc section is stable for o ropid drop of the river 1no,&ffords considerable
reszstﬂnce g&lnst scopave. Tho 6tnvcr of crosion is con51dcrod sllght

as rlprup w111 be prov1ded on thc dlkc. A Stht pllo cut—off is nccoss"ry

throughout the length of thc closurc dlkc for tho prcvontlon of GXCoSss

scepage. The dlke is d031gned to shtlsfy tho crltorlh stutod in Para~rpph

A.. J..‘-.-, T
c. DIVERSIOIT CANAL e

[ S PRET IR . . ‘

1. Gcncrwl. ~ Tho dlvcr31on cﬂn“l s d081gqed for 20 OOO c.f S,

n-u---qan—-——-_ .

D . .,-".-.

dls°ﬂ9r€3 as doscrlbod in Scctlon VII Pmravrsph A. o

i.

| é.. Stebillty of 51dc 510pes. - Thc Stublllty of thb Cﬁnﬂl side

i T v ek

slopcs vere exhcustlvoly 1nvcst1getod by thc Soxls'" borﬂtory of thc'“

Prov1dcnce Dlstrlct \ Sho“r tcsts on n11 hp7/8‘ dltmctcr samplos obt’xnod
- from borc holcs BH-h5, bé wnd H? Wﬁrc pcrforncd - A’tot 1 of cloven un-
. - ‘-.,. IR ‘Z’ +.',‘ ;' L ser ' T R
dlsturbod samplcs wcrc rccovcred from thoqc thruo borc holcs.' The velue

R L

of the englo of intornal, f, longed from 15" lO' o 28% S0t with'a

v e RPN
st

weighted overage of “pﬁ”Oklm&tOly °0°" The vnluc for cohus1on, ‘¢, varicd
from 0. 015 ﬂ/sq. ft, to 0.19 Q/sq. Thc lo 1uo we.s obtained in only

ong tcst 111 Ouhcr tcsts g1v1ng vnlucs cqu;l to Ur grcttor then 0,06 T/sq.
SErmenae Seineos B er et

3 ;» S , e ot

£t. Thc welghtea VQluo 0110W1Pg for roductmon in ov“llqble con051or‘by

surfccc crhcklng wes corputod as 0.06 ﬂ/sq. ft. Thcsc valucs wcre

wccur"to cnongh to bo considorcd the b“SlS oxt wﬁich to""nhlyze the

stﬂblllty of tho dlvcrsxon cunul slopos. o

s

Thc Stmblllty of tbg slopcs wes mnﬂlyzcd uSLng the 51mp71f10 "ﬁ -

Clrcle Method"'origln fcd by Profcssor Donyld ﬂ. Tuylor of'p.I.T. &rd pub-

llshod in tho Journal of thc Boston %oclnty of ClVll Eng1ncbrs Vola |
TS S LRI

XXIV No. 3, July 1937. 131 tg 7 as’ included hcreln we.s obt&incd by use

‘. P R P
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© of Figure: i 'page 215, of the obovo.Jourpsl,. With computed velues, of-
= 20° 00%,.c.® 120 £fon. £, ond w. = 109 4 ‘eus, £5.,. ond vorying velues
‘of %he factor. of safelby, F;_q:fgmily;og-cqqus;was.pbtgingd,,fﬁyvgiptting
depth: of-cancl euty H, in foct ageingt slope engle, 1, in degrecs plate

7 resulted. Use of tho.chert is as follows: For o given dqftl} of conpl
cut, say, 30 feot, erd o desired factor of safety of 2.0, the side slopes

would hove to beo desipgncd ot cn ongle of apprq;gim&;ﬂcely;_ 26° with _tt‘he hori-

b

. zomtals, This is slmost exoeotly ooside slope of 1-.on 2.

L T T

Conel side slopes of -2 ,0_11-»---3 wore adepted Lo provide. .o ,i‘.actoif' of

-i.sefeby. of igreater thon 2. since the.doep

-porticn :of _;i_;,’qlc-_;;.;_:_ce.nql‘_ is lined on

S P P, e S L BT ey

both sides by residentisl end businoss buildings. . s.. ..

T A, - -Erosion fx\'oni.hyd_ro.,ulj..c dischorges - Bhe. side slopes of the
-eanal from Station GO+QO e Statien C-28+32..will be .peved with hand-placed
criprap, provided with grovel bedding, to prevent, eresion from o maximum

dischorge velj@ci"'ﬁy; of 12 feet per sgconds ¢

.

feos 0 lgy i Dropestrncturesdosiigma .

cogew ooGonernl . ow Tho-drop-structure wes designed to puss o

——

. wdisgherge 0£.20,000-¢.fus. s':if'ely and te meot the hydraulie requirements
ws-deseribed in Section VIT, Paragroph E.

"be. Wolls., - The walls ond wnll foundation of the drop-

structure were designed dec meet the two cr‘i’c-ircc_',l, determining méqs,.
nemely, the diversion conel empty. oamé the comel discharging. 20,000 c,f.s,
.The discharge of Mill River .ot low wntor stage is approximetoly 10 c.l.s,
corresul ting ince virtuelly ompty cemel .- The structunel . design-and gssump-
ti¢n5<aqeadqt¢;19&iiﬁ;%cqtiqn;VILL,-?@ragr%ph 8. iThﬁhﬁ%llﬁﬁ&?@‘Qf:§Uffi"

Qciemt‘hqight*tc:prOVQut;ovcrtQPpingﬁat;a aigcharge el 20,000 ¢uf.sw- o

NEES



Lo Floor.eu The flcor cf. the drcp—structure was. Gesigned

with 2 minimum derth cf 2 1/2 ftut Jlth tnc st1111nw b%s;m floor 1ncrc scd

te b foct, These depths include an ombedment of 12 inchos for the timber

bearing piles. . .

v

w—

d., Timber beoring piles. - Fincc the foundgtion.of the,

drep-structurc will be clwpys in o saturated condiﬁion, and buc"uso of

econcmy, wntreoted timber beoaring piles were sclccbod tnc mlnlmun piling

acing is 3 feot, ‘All hearirg pllos will be dr o.refusal or %o rock

nvlm

"q1ch is ut “pUrOTlm te EWevttlon 6h.O o cpt thc w1ngw“11 plles whlch w1ll

”.he_ériven tQ carry.EO-toqs,Ber:piloazfﬁltsrnatqgaids w1l g qecepted, for
procmat relwforccd g-“crctc pllo h wwing safe bogringfpgpgcitypgﬁ.QQﬁ@gpg_

cachs - o e her
B P S sty e s

Co Druln gc._— An hmplo dr”lI go gwutom unaer the drep-

e

structure is prov1dod to rellove upllft To rcllcve 8eeprge. Lwtor prossure

, bqh}nd the w;l}s,‘lah;pchgghpf_grayp}bpqckfill‘will be, plaged lmmodictoly

PR A S EP

behind the wnll, stem with o erushed-rock drain ot the basg .ond wecpheles.

will be instclled. ™ |

f L R . . L bema, . Ly s
CEN

T, Steol,§h¢qt piliq&,_¢‘stcol:Shcct pili@g_drivpnﬁﬁp.m;

I Y

rock is provided ot the upstroam odgc of the drop—otructurc flzer ond ok,

~ the lewer ond_cp the stilling, b”°1 i vie prcvept undenninlng.‘ Dur_dg tho

=“r;y stagcs cf cﬁnstruction_whcn thc rst bourmq LllCS were bomnv griven,

scrlous Slldbs oucurrod om tho drnp-structurc cFen vntion skopos. duc ko
. - LI

LA

vibraticn 3f tho pilinf‘ cmAGrs éerl*g thc HTOQOW pllOu Jnto tho herdpen
stro tun undcr;ylng thu thack pvorburdcn ff vmrvca clmy,__ﬁqu:cvpnt further

slides end te r631st dntmstrehn hvrwz,ntﬂl nMss curth mnvm1crt shcgt;piling
vos driven along the sides

e .

jf thg_§truotprg\ccnnggbipgawith the wpstream -




ond detas broam sheet: piling cut-offs,. thus completely: enclosing the founda-
tion ol the miin porticn’ bf: the drop-structure., .. -

P Dropw=structure: '.cuﬁle;:te._-'-#---Derri;ck_f-pl_.ac:ed :ri_.px'-;;p ﬁq a, d._gpth

cf 3 feet and for o distance of L0 feot is provided irmedictely: belovr the.

drep-structure to prevent erosicn.and wndermining... .

o v ea b ank iy ET R VI - e

TR Pilot candl. -'A pilet eonal 20 feot wide with side slopes

of I-cn.3 is provided in the cld Ox Bow forlow wobor fkows. of Mill River.

Ter - "Bridlec po.fh‘:cvdrflcw. Aso.c‘t;i;on_ o= An ambankment q.‘.t.r'E_;.lev_s,tiqn
119400 for o ibridle path with-o 100-feét s pon. bridge_.p;;g-ssgs”ﬁl}e. ¢ld 0%
Bew,  The pilet ddnel wiltl: poss-mnder,the.bridge. In:2 rder te previde for
o’ discharge #f 20,000 ¢if.sd,.fn.cvorflow section L95. fect long 8{13,.'1"31.(‘31?'&-_-
ticn 106,00 is tc be cmstructed, |

Al

© 8¢ 'Bridge nt present Ox Bowe - T¢-nsintain traffic on o grovel

Creond ot Elevation 1060 lmdiﬁ.g to‘EEasltharzlptén-i‘mm Northompten during -
1ow’ flows of tho Mill River, 4 écnérebe;- overflow-bridge is. to be -.prcv'id__e.;d
2t the peint whore’ thé pilot cemals onters imbe . the present Ox Bow. . The
eross gecticn of the pilet conal under the bridge will be. sui‘f‘lclcn'b to
discherge normed’ Ploir of: HILLPRIver ] At 20,000 c.fivs, the ontire sroa
will be submerged, i

"D SOUTH ‘STREET' BRIDGE: =« £ bri dgc--*:ri;ll bo provided where th_o‘ diver=

T gicn cennl orésses Scuth Strect which is. an Massachusetbts S'b:?—,ﬁe_ I-Iigh}{tc.j;
Noo 105 It will be s twin, 50-foot spen,. frur~lenc reinforcod q:-nc_rotxé_ .
slab ond girder bridge vith simply supperted -oncs y. - The. Messachusetts, . -,
©State Highwey Commissicn.requires 40 foct width '-'-:ec; four-lone traffic

{ bridges 'on moin arterial highwoys.  Sidewallks arc pr Qx?'-;'\;d,ed;_. o both sides

AF the Bridge i ‘The sldewalk on ' the perth or upstreon:side of. the bridge, '

w 0T ne
219 -



will not be paved for the present, but will be used as a bridle path
because of equestrian traffic. Details of the design of the bridge are
described in Section VIIT, Paragraph A.

%o RELOCATION OF SOUTH AND EARLE STREETS,

1. South Street relocation. - South Street was designed for

& meximum grade E.M%.and the minimum curve radius of 700 feet. A concrebe
roed surfece is to be built to the State Highway meintenance line where

it changes to a macadam surface, 20 feet wide, thus meeting présent road
surface conditions. The conerete road will be 20 feet wide except for

a short distence at the approaches of the bridge. Cable guard rails are
provided at the bridge approaches.

2. Tarle Street relocation, - A 20=-foot mocsdam rosd is

designed for the Tarle Strect relocation, Intersection curves have &
minimum radius of 50 feet. It will scrve as a substitute for the existing

Grove end Farle Strects. Grove Streoet is a rather important thoroughfare.

- 20



VII. HYDRAULIC DESIGH



yII. HYDRAULIC DESTGN

PO SR A LIS BIRN o T Lato v

.-Ae DESIGN CRITERIA:LF It we.s, d301ded as.e. result of. ‘study of .the

hydrology of the watershed that tho diversion cangl. should.be .desigaed
to qg;ry_a,d§sch§rggm9£?;5,000“c.f,s, gﬁﬁ%cioqtlx,wiphgnngpgregiabLeu
overbank flooding, and s, discharge of 20,000, q.fss. safely without muoh
xdmmgge'pofthg*cagalpgidqjgiopeq., C e el il et L

- B.”, BHSRAL DWSGRIPTION. ~ The: s%retcn of . rlver and diversion-canel

. involved may be conveniontly segregated into four sectioms: (L) -4t .the

upstreoam end is a streteh of natxrel rlvcr eytcndlng from Jfhe P&vadaqo

4_?Pond dam down to-the point‘of,diversion. There arc threc. bridges over

P ]

" tnis SGthOﬂ oﬂ»tno‘@aver < feotbrldge, hlghW“y brldwe, end a railroad

bridge. An eartb dike and concrete well wzll be 1oc&tod along tho lcft

A Bt

':beank in this section. (2) The next sect1on w1J1 con31st of. 6. unlform

oxeavatod ‘diversion canal paved with he ndunlaccd ripr&pm (3) The thlrd
clement Nill bo o drop-structure combined with 2 hﬁghW“y brldgc cr0581ng.
The' dr0p-structuro will insurd thc malntsnanoe of setlafmctory depths in

e

ine pavod cunal‘SOthon for all Llschwrgcs,”h“d t thc same tlmo Ulll 2
drop thc w“tcr dotay to tho ower 16%0l of thc chavnel to the Conncctlout
River, (L) The firsl stretch of the divd?giéﬁ‘éahﬁi %iii'oaﬁgiS£‘6'm&

sinadl piio%:éaﬁél:c ‘covated in the' rlooa pl“ln of” thc Connpct1cut Ravcr.

6. NATURALCRIVER SECTTON'AND ‘PROTECTION WORKS DESTGN ALONG RTVER. -

1. Tbe prcsbnu rlfo“‘scctlon frmn Paradlso Pond dnm downstrc&m to +bo
7 'point Bf'diﬁéféioﬂ:igivégyT{;rééuiﬁfzi 18738 erodsed bj 11ﬂht footbrlago
"y e aifoned magiedy’ 7168 Reng & very sl vatobiey arce"end by s

Lo e

S v e o o 4ot
simple girder rellwty brldge. A ]OW‘llend botwecn the' hmghw"y cpd rallu

iy N “~

55 reccntly bccn remOVQd thus prov1é1ng a cllghtly lncre\scd

<

”way Bricgss
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wotorway section at this point.‘ Low_grcund hd301ns the river on both

¥ i s dpar e i CPTPPIy

sides. On the cost or icft ujdc of ‘the streom, wober lomv1ng the main

‘chennol could ovcrflow thg Lcw ground or thc r“:iro~a trﬁcks ond flnd
its’ wcy dovm 40 tho ccntur of Northampton. To prcvent thls, o dlkc nnd

wall oxtcnding from thd Parwdnsc Pond ‘den aownstro“m 46 hlgh ground

bcjond the p01nt of - d1VLr31on Wlll bo constructod.
2. The oarth dike ond Poncrcto w&]l will:bé bv{lt o gra&es

'*h'feéf and 2 fcct PCSPOCtLVCly,JCbOVO the compvﬁcd*prclec “for & flood
‘of 20 OOO .t s.' Thc two me Jor brdecs ctuse eTOGS%lVﬁ 1os“ e thls flow,
0§ Moy be Soen From the followung flgurcs- o

tatg
R

’ﬂtgr SurfhceﬁﬁrEiéﬁgfibnmnh Elév&tion

“Poiht e
P N .. 20,000 cof.8. . Jop.of Dike Top of Wal’

High ground at Peradise Pond,Dem. .. .., .1h2,2 .. 51462
West Street Bridge - Upstreom B T 1&5./ _
West Strect Brlagc = Dowmstream. . .. 1381 - - . 1hos2
Railroad Bridge = Unstreﬂm S S Y 139.5
Railroad Bridge ~ Dowmstresm. . ... - .. 13L.8 - 1%9.8
High ground ot upper cnd of =~

Diversion Conol T B 1%9.8

. Dpwnstrcam of the West StractuBridge wtho-conqrote woll is sloped -
from thu top of the stop-log structura, Elcvvt1on luﬁ.), dovm to Elevotion
ath.E in o distonce of 36 feet, %o .proteet cgeinst the turbulent flow.
immediotoly below the bridge. ..

;"qunstream of the roilrond bridge, the corth dike is given & frecboord

of 5 feot,. ThlS is done because - bho dlke is on thc out51dc of o sharp

curve,ngﬁé‘ lso bechuue it'lS th; most crLtlcﬂl »cctlon.of the dike.
;lurc of the bridges, or ow;rtopplvg of the railroad. embenkment west of

thq bridge will bypcss water into the diversion concl cnd rolieve the dike

end wall upstreom from the railrocd bridgo, bubt: ne measpre of relief will

. be _provided.for the section. of dike below, the roilrogd bridge,..  For this

- ?a =
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reason, and becmuse of thc curvature montioned above, o frecboard of 5
feot was seloctcd.

w .

D. PAVED DIV“RSION CALAL. - Thc cxcaV“tcd dlvchlon Cﬁn&l leﬂdlng

from Mlll Rlvcr throuwh low rldoo to the Connoct:cut ?lver flood pl”ln

.

‘w111 bc p vnd w1th hwnd placoa rlprqn to pcrmlt hlgh volocltles‘ A meon
chunncl vGIOolty of 12 fcct por sccond we.s ccn51uorod to bo tho ﬁ°x¢ﬁum
pcrmlsSIblc.l 8011 studles 1ndlccto that SLdG.SIOPOS of 1 on 5 wguld h&ve
Mmplc °tab111ty. Tho bod of tho proposcd c%nul at t 1 nc1nt of lecr51on
wa s plrcod Dt Elcv'tlon llh.75 to 001n01dc cloocly wmth thc bed of tho \

GYlStlng stromn chqnnol ﬁnd thc dopth of flov at thc d051gn dlschargo )

o d Al j:' Wk

of 15 OOO c.f.s. wrs solcctcd as 16.25 fect 1n ?rdor not to cause L

el

ﬂpprcc1ablo flocdlng cf adgacont lqnds t thls dluc%arre._ Thesc llmlta-

v

tlons thon - maxanum porm1q31ble hﬂnncl veloclty, uld@ SLOPGS, depth

and the rouwhness or rlpr p - govurn tho canal dlmcnﬂlons and slono. Thc

rnughnoss f ctor uscd in Munn;nwfﬂ fcrmu]u ves n = O°r. Lho cunbl cross

scctlcn w8 made ﬂpprox1mutely trquzcld 1 wlth o 55 font bottom w1dth
Mnd 1 or 5 81ae slopos. The bottom of thc cgnel was donressod one fco+

in thc contor maklnv 1 shﬂllow v bottom tc concontrutc smmll flows thcrc

L

Tho co n&l has o longltudlnﬂl siopc of 00”2,‘

P

.”“Ef; DROP—STRUCTURE - Since the dlveréién‘caﬁai is.muchléﬂcrter tﬁc
tho no turﬂl rlvor vhlch 1t’v111 rcpl;c;; itslslcpo—muqt bc'corrospondlngly
ateopor.” Thc stccpcr slcnc wﬂd corresnéndinbly grcuter veWCcztlos would
rcqu1£§ éoncretc lln:ng throughout.. A drop—structur e s thoro*orc 1nt£o~
duccd to hct ; control anu preVGﬁt cx068a1ve voloc1t¥es 1n tho zlpr&ppca

cunol sectlon and to prov1de propcr dlSSlp"tion of thc onergy rcprosonted

o
.,-w i

by thc 3nder ﬂf the strcﬂn f&ll.

o3



+, oA pridge orossing o $he Stete Mighuy Trom Yorthanpton, to Past-.
hempton was combined with the drop-structure. The 1?tt$;ﬁy§§ designed
‘to control & discharge oP 15,000 c.f.s. in the canal, .80. that the mean
_Jveloclty upstreem from txe dxop-struotﬁ?érwo;?éwﬁot exceed 1° feet per

. second and, furthermore, to pass @O,QOQ gaﬁfa,,wlthout:gndangerlng the
_bridge. The structure is made up of a 1ow'weig:t9_control the upstreanm
q:;hannel, and a stilling pool., Hydraulic model tests are being mede.at
E:"ﬁhe Alden Hﬁdraulid Leboratory in Yorcester, lgssachusetts, The regults
of these tests will beiutilizg¢ to iﬁsuf@;§9#i5?99tory‘9Perati9n;Qf;the
structure. The tall-water to yhich thqlst?upt%ﬁg_igG§u§;gqtgdfigﬁp§%marily
a function of the flood 1ev§l ;n.ﬁgsqponnect;cgtfRivgr’ggdmwi;;iqgvefa
‘maximum va}ue pf.appro;im%tely E;evaﬁionllﬁg.B mgan$§ﬁ§“L§yel_underA_
naturql Qonditioﬁgarorwﬁlgvagiqn‘l2§,5 mean.sga,levelpw;th_tbe”QOmprehen-
sive Plén of :eservoirg in QperqtiQ33 It igLngﬁﬂggtiqipaﬁﬁd that these
‘.maxlmum elcvatlons would oeour, sxmult&neously xlthémg;imgm‘éigqhg;geg in
the Mlll RlVer..‘ _ y S T . _
, F. PLLOT CANAL. r_Downstrcmn of tlc stllling pool thc water will
‘wflow aTOng the swampy beu 01 & smlted, old O BOW'%Pﬁ?ufh3;93959n¥=px-BUW,
»&nd thence inte the Conneot{gnﬁﬂglyprﬁmtxhe?ground.elevation,in‘ths,old
,Ox Bow varies frpmflpgiﬁqh%gﬁﬁp?gn.ﬁgq;lgynl. A pllot canal, sxeavated
_‘tp'ﬁlevaf§§p 99>g§§w&;ﬁhcg EQrfﬁp?ﬂpgsp p@dﬁh w111 oe prpv1ded through
.this éectgqn‘t§ gui@g\%heﬂdisphérggqfrqm the drop-structure. During .
%eripds,éf floo@,d?SQ?éfé?#Lthﬁwéntirﬁ,Pld¢0§a3°W}$9¥1b?pOVQrfloweday_e
lwithout.qpprcgiaylg_dg@agg,.;Ehg”embgggmqﬁt ijggngistigg bridle-path.

w111 be reduced in helght to decreasqfthewrgﬁyfiggyon(uﬁﬁ;pgtigqlnﬁg'VA



bridge will be constructed at the point where the oild Ox Bow joins the
existing Ox Bow, to avoid excessive backwoeter at thet point.

G+ GENERAL DISCUSSION. - A discherge of 15,000 c.f.s. will flow

in the diversion canal at o uniform depth of 16,25 fect, and will pass
the drop-structurce with o surcherge of 10 fect.

4 dischorge of 20,000 ¢.fe.s. will requirce o head of about 12 feot
over the drop-structurc welr creost and will flood little or none of the
low lend cdjeining the diversion conal. “here the bonks arc high, the
riprap lining of the choannel is cerricd up 2.00 fect above the flow line
for 15,000 c.f.s., and this will provide protection for the flow of
20,000 c.f.5,

The elevebtion of the highway bridge is governod by other considera-
tions, and is sufficiently high to allow the drop-structure te pass a

discharge of approximately 30,000 c.f.s5. without being overtopped.
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VIII. STRUCTURAL DESIGH



VILT,  SPRUCTURAL DIESIGH

IO

A.  SOUTH ST. BR

Mt . 8

1. \Gbﬁrwl Information.

. Generel description of the structure, - The type of

i o

bridge chosen is a lim-ooan, four-lane, reinforced concrete slab and

bridge with a total lenglh of 100 feet, face to face of chubwents, and 4l

g the bridge Intoe two equal

feet wide belween curbs., A4 cenber pier divi

spanss  Yhe bridpge earries sidewallks on hoth sides, the north side zide-

wall 1s not naved for the present. The sidewalls are corried on canbi-

lever brackebs anthoched to the cutside girders. Trensverse diephragm
for the full widbh of tho bridge on & line vith uhO brackets tale up Hhe

thrust from these letler end also broce and tie bogother all girders of

)

each span inte o singic 1. Pipce reccessas for carrying weior

mains seross The bridge sro proviced under tho south side sidewalls glab.

A conercte wearing surface 27 thicdke at the gutters and %" thick at the

crovwn 1s to be cast inwﬂrrnlly with the roadway slad but wos not con-

F

sidered a part thereof in the structurael desi n., The bridse slopes 2

P

in its fuil Jength, the slope being dovwanmrd from oash to wost. Two
dreinago grills erc provided oun the transverse centor line of each spen,

onc in each guttor. 4 l~ineh gop is provided between an Two spang Over
the pier and a li=inch clearsnce has hoon Drov=oaﬂ bo twcon the cnds of
the girder snd tho faceg of the abubtment buck\~31,. Tadsed pattern cpron

olatecs span thoe gaps hoebween the dock sleobs ab thoe piler and beitween the

bridge floor (nd the rowdwsy ol the sbutments.

be Provisions for cxpansion ¢xd controection. - FEoeh
. P o ! o

bridge span has one Tixed oad and ono oxpension cnd., The bearings for

- 26 .



both the fixed and cxpunsion unds arc structural stecl plates having a

minimum thickneos of onc inch. Thcv are anchored to the girders ond o
tho abutments and picr resnectivo 51y m7tn encher -bolts and welded. stobl

straps to provent sliding of the bridge the bhettom besaring.plote of tho

fixed end besring is provided with s raised cne-half-inch lip., & 1/8-

n

inch phosphor bronze plate hes been placed hetween the upper snd lower
beering plates of each ecxpansion bearing.

c.  Hailings. - The bridge railings consist 6f 3" diameter

.

steel pipe rails with 1-1/2" squarc steel verticals spaced 6% center to
center. The rallln s will frame into slots provided in the concrete rail-

ing posts. Provision has been made Lo bolt the railings securcly to the

concrete whille peormitting motion cue to “prﬁ*on and contraction,

d. furbs, - The curbs ob e request of the Messachusctts

State Highweay Commission arc dosigned to wake 1t prochtically impossible

.

for a car to mount clther sidewallk, 8&u itahle eurb uards are provided
to provont abrasion of thoe conereto by pnssing sutomobiles and trucks.

Ze Wcu,rn &ato.

e A

e General. - The structurael desipn of t‘ b?id”@ Hag ' in

gener:sl beon exceuted in acédrdamcé vth he Stéﬁdard:SﬁecifiCations for

Hlphwa§ Bridgzes of tﬂo Amorzcaa Au&Ouloblon of State le.Jay Officials

cxcoPt the t an allows blo unlt stross in tho %b001 of 18,000 pourds per
narc inch was uscﬂ‘instbad of 16,000 ndunﬂs‘ﬁnd 80 pounés por sQuare’

inch in concreote instoad of 900 pounds,

b ulve loadss - The live loads used in the design of

o

the brldgé are as follows: -
For 1hb rohd.h}, tyne oo lOudl)L tdth-iﬁpaétlallowénce as de-

- -7 - . v 3 y ! . . -
termined by the fomnula i2 = )O in vhich 12 is the impoect in per
TFIEH

-27 -
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cent of the live lesd and I e lewpil whe pordion of €hu
span vhich is londed to produce maximm stroess in ‘the membed cons 1dorod{L
For the south sidowalk & uniform live load of 100 pounds per squarc
foot with no impuct,
For the north sidewallk o uniform live load of 150 pounds per square
foot with no inmpact.

N

Ce Dead loads. = The desd loads used we

re the sotusl
cstimated weights of the structure.
d. Pie Qd sbutment s, - The pler size wns determined

— - ——

by minimom dimensionéﬁﬁéqﬁifed‘to-providb'propbf‘Suﬁport for the bridge
rother than by actual superimposcd loads, The abutments were fi@:fed'
to r@sxgt eorth prossure forces of on 0qv1v~1@n iiquid pregsure o 10
pounds per foob per foot of depth and of the verticel loads due to %He‘
welght of the abutmant plus the sdpﬁfimpbscd ﬁriﬂge.loaﬂs. Yo impact
sllovmnce ¥as mede for live londs on chubments end vier. Both ore
corricd on timber piles to be driven to reck or refusal. The maximum
losd per pile will e twenﬁj‘tdﬁs. The abutmeirtts were designed as
‘Gambilever walls, but beceuse bfidge eMes ““sioﬁ hearings sometimes tend
to "freeze” in position account was taken of o feck thet the sbutments
mey then act as simple beams supperted et the u-per and lower ends and
reinforcement ves provided to teke care of such a nossibility. To pro-
vent hydrostatic prcssﬁre'from‘being'buil+ up bekind tho abubment »mi?
a gravel backing one foou thicl will be pleced at the rear faces of the
abﬁtments for the full heighﬁ of the steams and waanholes provided-ﬁO"”&

carry off the water,’

- —.'..28‘ ~



Ga Uni ﬁbighﬁs( ~ The { 1 Lowing nn¢t ““Hu; for
materials worse a.‘ mcd | o
’ 7+0r 62.5 )oﬁﬂnp ner OUbLf 100b.l

‘ﬂr3 sarth 100 pounds nof cubic foot
Soturated ecarth 125 pounds ner cuﬁic foot
Conerete 150 ﬁﬁuﬁds.pcr eubic {00t
Structural steel 189,56 pounds por cubic Foot

.

e Farth pressures. - In compubting sgotive earth pres-
-

sures equivalent fluid pressures were usods  They are as follows:
Fqnlvalcnt 11q&16 pressure of &ry 'earth = L0 pounds

per cubic foot.,

Ei)

Lqulvalont 11quld progsure fov coburated earth

= 8% pounds per cubic foot.

Fydrostatic uglif%.

2
| (1) ﬁiversid@_of e ot pliln fall head due t§
headwater,. | | -- |
.(2) L& qé side of ghicet piling,
(a) bE 1nnd“4"alto§,.fuillhoéd du; téztailwater.‘
tb) At Qleet piw‘ng, 01l hcﬁd dﬁé'to‘tailvater
plus onewhalf thc dlffbronce beuvneﬂ hO”dU&tbr and ﬁéiiﬁufef.ﬁ

(c) At 1ntc”mcd¢atc poinbs, the uplift was

assumed to vary unzformly with the dis ﬁunoc from the too.

3

h, OVOrturnlnF. IVO rosu3 anb of a13 cfih‘ﬁal loads,

i B amamat . i

lncludlnv hydrostatic uollft ond evclt basc prossurc, docs not fall
within the middle third under ovory condition but under no condition is’

the allowoblo benring volue of the piling excooded.

]

n
v SEE
1



i. ESiiding. ~ The total horizﬁnﬁal Torces due to ex-
ternal loads shall not execeed the resistancé available from frietion and
passive resistance. The coeffici?nt Qf.friction used is 0.5, |

Q: BoarﬂMQ -~ The toﬁal-peqring Dregsure, Qqual‘to the
sum of hydrostatic pressure plus the remaining effective base pressure,
shgll in no case exoéed the maximum allowgble bearing velue of QOAtoﬁs
per pile, o

‘gu' Frest cover. - Ail footing bases shall ;ie at least

L; feet beneath the 6round surface to avoid hbp“1ng by frost action.

1. Path of percolation. - Except where steel sheet p1

——

is driven to reck, the minimum path of percolation shall be determined

as Tollows: TWall with sheet pile Qut-of? and vith filter on landside
five times the head of water for wall_with stem up to 5'0" above the base
aﬁd four times the head of wgte;‘with_ste# greafcr than 50" above the

v

M. Reinfarced Conecrocte.

—

(1)1 Ailowable stfesses; ; The allownble worklng
stresses in cénorete are sased on an average ultimate compressive strength
in 28 days of 3400 pounds per squafe inch for Class "A" concrete and 3000
pounds per square inch for Class "BY concrote.

(2) Flexure (fe).

Lbse per sge ine

Bxtreme {ibre stress in
compression: ' 800

Extreme fibre stréss in

~compression adjacent to
supports of cowtinuous
or fixed beams or rigid frames 900



Lbs. per sq. in.

rainforcemont end withoud

special anchorage 40

Beams with no web reinforecement but with

specinl anchoroge of longitudinal steel T 90

Beams ~Ath gronerly designed web rein-

foreanent and with special anchorage of longitudinal steel 180

Footings vwhere longitudinel bars have no
spocinl anchorage | | T Ny 60
I ¥ootings whérellongitudiﬁai bars have
sﬁecial éﬁcﬁofﬁéa C o - o 90

(1) Boud (u).

in beame, siobs oud one wey footings 100
Whore speeial anchorage is provided 200

The abeve strusses are for deformed dbars.

(5} Zeoring (fc).

) D
vhore o conerche morber has en arce ot lcast

twice the creec irn bcarihg ‘ 500

Tension 18,000
“ob roinforcoment : 16,000

(7) Protective concrete covering,

Type ol members Minimw cover ix inpches
Roadway skabe - - 1-1/2

Girders beams - . 2

o
R
Lo

Mombers poured directly agaiist

ground o L



. h

Minimmm cover in inches

H%ﬁbefa-ui?dsﬁé‘to carth or
:ﬁﬁtef‘ﬁutrﬁéufed &mlnut Lormé 5
For sccondary thcl, auch 28 4‘cm*\cr‘*“l;ure and %DuOCT thbl tho
wbovo minimiam cover may be deercescd. by uhC dl%mckcr of thc twnp01ature
or spacor stoel rods. | | N

'B. * DROP-S TRUCCLU% |

et - e, e 2

I. Ebﬁdining .&llo- - FOr rGsons of LconomJ, a szmplc canti-

ICVﬁr wall snctlon was sclocucd os h“sb dmvtod to tno snoclal excavatlon

and fbdndatibh“éfﬁbléﬁéﬁgfiSiﬁé‘ at thc sltc. “From tho stand001nf of R

gtructural requlrcmorts fni's typc of comstruotion wili rcsist‘thé ox-

o ‘ ‘ - : ERIEH
tornal forcos as safclv as elther a Tr&Vluy or buttr9 58 Wa11

¥

2. Wall I T‘o’por"clons. - SeveraW Lactors 1nfluenced the seleo-

tion of wélifp}dgdféiCHs:.”Tﬁéhﬁhﬁéﬁcal;éﬁgfac%éfiéﬁicé of the maferial
sxcavated is such thaf;‘to é&éia:p}éﬁigﬁﬁfxé‘é%éévatidn costs,;£hé heel

‘of the'wall was made &5 sbort as posstle,)\utmin practacal 1im¢ts. :Sﬁhcé

the wall is fo'%é”éﬁﬁﬁﬁ %gdadﬁ.éiiéé:*if w&gzheégssafy fotéfbviééréﬁf:x
ficiont bass th-iagﬁé's’s “eor "'a}léfi-iié;’c?’e‘"hiié{'!emﬁé’é&ﬁé}it.." Tt vas decned do-
sirable to adont & minimim spaclnv for ai; rclnfor01n¢ s»eel of 6 ihgﬂéé,
wherever practically féaSibié; nThié'liﬁit&f;bh.réfleéted i%séif:iﬁwtﬁg
sfémffhicknééé;.whidh'iéla fﬁnc%iéhfbf'ﬁhé‘%b; ﬁddth:dﬁd'éiééjbdﬁtér of
the well stem. = Tho rivérsidé'faée;ofwtﬁé'sééﬁ:fﬁﬁmingwﬁhé'bouﬁdaff.éfﬂ
the chantel éﬁosélsééfgﬁﬁ Wésyhéid:ﬁeffiééi\in afl:ca§és:':fh:éfdéf'fdJ
provide Sdffiéi@hfggdégiWidfh,:%Hé'%Séjﬁasfé%ﬁéﬁaedqiﬁtg %he‘éﬁéhgbl fhus

ormiztg o porEion of Bhe cHennol tounddry ‘ol the bibton.

- 32 .-
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The upstrean wingwa'}§ e aﬁrved g0 as to furnish a smooth transi-
tion bééﬁéen the ripraﬁpéEFanVOQCh channe] and the concrete drop strue-
Yure, Since the securlty of these walls is of paramcunt 1mportance, the
proportlons Were so selected as to insure all around aaequacy. The heel
of the wall was made generoué to prcvnﬁé o D;ac exbondlnﬂ wcll 1nto the
earth backfill. A toe was added only ;o far aslto give reasonable plﬁe
spacing, In all sectlons of the wingwall the top of the base is kept well
below the sur¢9ce of the rlprap, or sufficiently f@ﬁ#ved fr&m any action
lthat might, tend 0 ronder the well uns! :able., 'Tii.é' vell will be built in
sectlons wmth & scepped footing To avo¢d ccmnllcated forming detamls.
Any atteppt to construct the base as an even ly taperlng‘secblon would
have resulted 1n fleld benu:ng of reinforeing sueel whlch for the size
bars ‘used (l l/ ") would be extremelj alfflcult.

The rebalnlng wall downstream from the erdge abutﬁent and parallel
to the channel center l}ne, Wa.s p;opgru1oned so a5 to cabor to the wvary-
inglwall ﬁqight and‘épegﬁa} local‘lpgéing condit;éps. Aé péinﬁe@ out in
foregoing d%gcus%igp, ﬁhéiﬁoe_éf‘tﬁgge well sgpﬁiénghgqqld bhe exteﬁded
well into the cha:;ﬁxei pr;oper‘, thus servnng, -as’ra _pori‘t‘i‘qn of the channel
boundar&._ The heel wgs £%&é onlylas_loné as vas nqééééar&'from 3 coqﬂ:
smderatlon of penersl sﬁablllty wnd wWooL pllc snacnng.

Tho downSUream w1ngwa115 were designed with toe end heel of equai
length. .The helght is varying throughout its entire 1eng%h, Slnce the
wall is on = straight iine, theAbgso ﬁas méde slpping to fit.in.with the
side glqpes.of the riprapped retrgﬁg ohannel.. Cgpsiderable econgmy was

effected in this menner without secrificing the gcnpfal stability.

P
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3.. Loading. - In view of the spocial backfill conditions
and the provision of weopholes at the base of the stem, it was found ﬁhat,
with one cxception, the condition of the unsaturatod esrth gave maximun
bending moments in the stem and base., Vhen the flow is such a2s to give
considerable water dopth in the channol, the boackfill will be saturcted
to an equal clevation and balance the hydrostotic pressurc. Similarly,
when the water is low in the channel the water table in the surrounding
backfill will be drawn down and the prossure will be relicved by the
drainage system back of the walls.,

The zone of the hydraulic jump within the drop structurc is the one
excoption referrcd to in the previous paragraph.:‘ﬂqro the ground weter
level might concelvably be high whilc thé water surface in the chgnnclb
is low, by virtue of the hydrculie jump action. Cognizance of this
spceiel condition was token and alléwuﬁco m;dé fﬁ&rcfor in .the design. .

o Pile Spacing Undor Wells, - Unfavorcble foundation

conditions duc to thc occurrcnce of an cxtensive varved clay deposit
have mode it nocessary to éupport_the retaining wells on piles. Wood
piles were sglected with o mosimun ollovoble loud per pile of 20 tons.
Zxcept for the upstreom wingwells whore & closc spacing is inevitable,
G miqimum_of 31 center to conter of pile, was scleched.

Bearing diagroms for the most extremc loading conditions were com-
puted. The piles were so arrqnged that in no case would the 20 tons per
pile be excecded. ihere the cetion of uplift was uncertain, it wos con~
sidored incffectuel as far as reducing the load transmitted to the piles.

The maﬁnor in which the horizontal foreco oxerted on the retoaining
wmlls_will be resisted does not lend itself to cxact structural anolysis.

Bettor piles are eliminoted becousc of the oxtreme congestion resulting
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friom: Bhe dlofuinsphoing R wEod BT Bl the G 8 eted] sheot pile eut-

COff cu¥tains et Ahevunstirdan ands JowikTrivs e ERami by o f e "droh shrud-

ture,’ Whers tHE toe o 1He" wWall bub SLREE Ehe Plodk siEten of e

S

structure, no’furither considbration need’ Yo' hielt sThod tht hurizontsl

force will be easily btramsiiittell throtoh 3y "Toor #led whd egtialized =

by.a thrust from the' optosite Wall *The“wiﬁgjérré*h%%ihg*nb“shp5o£e“frém
a floor slab; will be hold seoure in. & hoPinoital” direction’ by virtue of

ot

the rigidity'of thio conneetion botvresn the v od pi ERRecrd ‘e concrotc

ey

base, the resistonce of the multiple pi'i”:‘:s Ppart to Lhrerdl hovei nt,
and thé' ro*ls*banee o THE" steol” shoot $ile hrtsintfot Horitontal &lks-

plocément . 411 Bhaed will Be kcied ﬁdg@%ﬁﬁ% B0 ingurd infrastidn bes

I P S AT RS

tween Wiell scotionsy

—

5. HElr and TLA0F Alab. 7L WS Flood of “thE drop structurc
is also of roinforecd comeréte and donsists of n low gmvu} scobion Flanked
upstrdéem by o 2,5-Toot thick hérizonbtsl flosr &l b,,v doxmst com by a slop-
ing 2:5=foot thick tail slab oxbending into o [l4f36t thick slab forming
the bottom-6f the ctilling pooTs  Thi-¥oir I's cut thHrough by tio slbvs,
cack throc.foct widcy ond noar "Whit! ‘ed gt THUEmUY m‘ Wé other J'ie:?,&*" tho
wost faeo of the picr. ~§t6B Iogs coross tHess slots will ‘provide Ploxi-
bility in the control of low £lows of water ovér the drop structurc, “Tho
entire floor ares will Be suhported by timber niles generally 'si).é‘.‘c':ed: 610"
center Lo center both ?m&s’aﬁd i1l bo ariven to rook ‘or Teflisal. he"
piles vill projeot 110" tnto e donorebes ' The Tloor arcd is divided ™
inito scictions'? by Srensverae fnd 1 ongitudinal "'éivcp:hﬁ"sib:n JOantS, ‘ol o
section’ béling ‘reinforced 'v}j‘ﬁbli'""‘béiﬁ‘ wmd Holioi steel to dlstr’ibu{,{, the

16ading Ho LHEBELE supborts hud' tu pro¥ife for’ fetporatire chofigos vith-

in ‘the' sdetiod, ' 7



W

+ Qo) STRYCTURES OF: THE: MILL RIVER PROTECTION WORKS.i« The following

- ireinforcéd eoncrete £1o0d control and inecidental  &trustures arédéscribed

‘below: :{1).Stop-log structure; (2) Flood wslls (3) Highwoy bridgé. -

1. Stop<log structuresi- The sfopilog” stricturs céross West

Strect starts at Stotion Me11+60.447; end énds’at Station MA12+425.843 It
s made-uﬁ:bf*thrééfﬁhits;r(a)vcaun%erfofﬁdtypb%réﬁaining“@all et south
end of eerth dike; (b) stop-log structiré prépor; tnd (e) "I type conti-
voEever welliy oot oo e T e
-i{e) The countarfort type- Foteining tmll 1§ désignéd to
1o resist aipringipal flead produced by the Jedrth of he” chrth dilec s THE
wmllihes onovérsll-height of 21707 end is approximetély 6 fnchds ‘higher
. than the earth dike. -’
. Wﬂ,ﬂi'(b}?xThé‘stdpkloglétrudﬁﬁfdfprbpofg”k6§6&~iﬁﬁb'thc'dduhtor—
fort type:wall® at:the north endend into tﬁéf“T";tyﬁcwcﬁﬁfiié§br{ﬁaiiuat
%:ﬁhewsouthﬁbnd;:has?ﬁhné%VspﬁnSUéf“appﬂEkﬁnE%élyﬁ12*@’”é§CM555%55y%ﬁ61intor-
medisote .stop-log ‘shpports wre structurcl sheel’ "AY Pidiaes . The principel
load which the structure, thavihg aiiovirsld helgnt o 20", i's Bedighned
to resist, is the assumcd heed of woter 6 inches below top of strueture.
(c¢) The "™ type contilever wnll hos o buttresé ot the
junction of thc step-log structure proper. The overcll height of the
well ot this point is 21'O" and slopcs to en overall height of 152" at
the south end. The principal locds which this wzll is designed to rosist
are the recction of the stop-log structure propesr, londed with assumed
maximea head of water, and o head of wnter which is cssumed to be 6% +
below top of wall stom ot all points clong its longth,
2. Flood well. - The reinforced concrete flood vall exteonds from
the end of the stop-log structure ot Station M-12+25.8) to Station M~16+59,

The "7" type cantilever wall is used throughout, cxcopt at the intersection
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- of the New York:, How Haven: cnd HE r’cforgl_lﬁﬂl‘_ll. “dhd WL Station M-15+52. Here,

o reinforced. congrebe sill . is psed bolew: sndbetiremt the: reddsy Tn. times
of, flood,; -this. gnp mey. beo. eliosed. by supdbafgssr Theo owerall] height bf 'wall
syveries. from 9t €% ko 21104 - The. -prineipad-tond which the well is dosigned
to resist is thq;heso_.d-gof;,y-,ra._i_:cr-gas‘SMQ-d-_Atei{‘bie 6 :* bélow the top -of :Mdll,

’ The secondary.lecding. of _A_spz-:ugtgr@s:i'c?;vﬁ_r_:" I ond "2% s the enrth
L£ill, on the iandside, of -tho strpeturesa jwoatn Jo0r o

3. H:l.ghxmy bridgo. - The highwey bridge qpvnu thc sehompel which

emp,ticls.',._igtq 0% Bow-Lola o - The rimtorsoetion :.-m‘.-ccmt_egr.. ilinos of bridge and

- channel. ks ot Station «G-107+85.30. . The-structure is o ifeuin ;;:smri'f:con:'tinuoﬁs
. skab bridge,. fixed ot intormedinte snd.frocly supported ot ond. supports .

It has en overall length of 63'0‘? bock-to=boek of abltmentts ond arm overall

.. width of superstructure.of 174" ... The -roadwey width is 16t0", The rails

- are black ;ga.lvm‘xiz_g_d‘ iron pipe, . [The. subsbricbure.consists of-splid picrs

.. end NI type. ecntilever abutmepts. ond; wings with. s‘oro 1 footings on: timber

- p_j.‘lring;.‘ The s.i;puptuqu:.h;;s..,_‘_.bg:on ~gepigned cocording o tho AihsSailde

sy e et e L sl P AT S RS S % B I S O
4
o e H :
PRI N (R
- W oy
. H Ly 1
. . .
' TR £
»
T,
o K Arqe ;. " M
. ¢ iy
. “ e : “ ’
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.
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IX, COMSTRUCTION PROCENRE



"T%. GONSTRUCTION' PROCEDURE

Ao . DIVERSLOK CANAL. -.CONTRACT WORK Nzhe el Fiez.d...apermims.. -

The contract was let on June 26, 19 9 end constructlon comwenced on JuLy

11th- it is contemplated that the work w111 be complefed by December l

19%9, in one construction season. 2 ‘ '
The following tabulation presents & proposed.time. limif. of.operations:

v, ... CONSTRUCTIQN PROGRAM

: : Ty Llﬁ{iﬁ . : Ko, of
Designation - .:  Quantity. :;.of operations : working ¢ Dmily:.rate of
: (Calendor : days : consbtruction

b

Preparation of: Site. :, 6-1/l agres tJuly d0=iluly 201 110 + :0.  Oufmbres

Temporary Detour O S S DS St S

of State Highway g s . : :
Rguﬁg NQ:LLO, oo+t BO0 feet: .. . :July 10-July 1@;1_'M51  1 100 feet

Excevation . . ;.. .. 375,600 cuy, , 4July.15%Dec. Lot 100 . i 756 eu. yds.

Plecing of Steel .. é”“__i+ T S AT AT T T LTRI T Tt
Sheet Piling 124,060 8P, :Aug. 10=0ct,10 @ 1O : 615 sq. ft.

" ﬁ%iviﬁngimbeéix' P B o : :
Piling 127,900 L6540 idugs 15-00t .35 1,0 i 608 feet

Concrete Drop- : , . . :
--ASt-ru-ctuz!.e........,-'... . ’""1".""”"')%5-'3@00"'9_éY!"'“":,S;'GP't";'aO'-I‘?b'ﬁ‘";"1""";"" o ,....1.5-3“_&,‘:1’de .

‘ﬂConcrete~South o e : ' :
“Street Brldge : 1,310 o4y -Sept.ZOnNov. 0 : ho : %3 cu, yds.

N T SR T TR
I T .

ﬁ‘z’rle and Sou't:h : L Y s - : TR SR
ts ¢ Embenkment 110,000 c.y. :Aug, 1 - Aug.l5: 10 :1,000 cu. yds.
Eerle and South I _ “h; e ;nm - ;$4ﬁ3“;f?.;z
Sted Surfecing s 11,300 seye :Aug.l0-Sept.10 : 20 : 215 sq, yds.

Earle and South .. . . L R L : it
&ts. Concrete T B50 deye  iNov, 1 - Nov,10: 7 . 50 cu, ydss
“placing of Grevel 1 , o :

Bedding : 700 cuye :0ct.20-Nov. 20 : 20 : 35 cu, yds,
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»

0 _ T fime 1imit .+ Ho. OF
Designation ¢ Qﬂantiﬁy""WOI oper&tions :, worklng { Daily rate of
o G e (LaJP““rr” il e 0BYE 3 consbruction
fide D e Yo NG s
Hand-placasd Sy | : » ‘ N L
Riprap 7 o QOO{c.y.ﬁzamov; l“-.ﬁov. 15 ¢ 100 . 140 cu.yds,
Derfick-plaoed 1 _ TR :
Riprap ¢ 1,140 cuye 3 Wove 1 = Dec. 1 : 20 . :: 57 cu.yds.
2. Insneotwon and tests.ﬂu Faeld 1nspvculon of all portxons of

pasem

. ..khe construction work 1113 be made.l Progreas reports An¢lwding log . of work

! accompllqhed and of tne numﬁer cf workers: on the Job mﬁlT ‘be made...

sy apdm g
u,”......ﬁ P

o Pledd- and- 1aboratory'tests of emban;mont materlals, ‘conérete and

PRSI

 other materlals w111 be made in order te control the quallty of_ﬁhe work.,

Be EIVTRSION G.L“L RTPQAP - CO“TR&CT WORK NBC

e
-

7 1. Field oporatlons.-- The coquapt ves let on June 217, 1959

< and constructlon comﬁbnced o July 17th. T4 1s'oopt@np1&ted that thgzuork

-,

1 , 2 - o - . . ‘.'!-"‘ . L
will be completed by January“l},'19¢0, in one constructlon season.

]

The following t&Hﬁ*ftlon presont% a nroooseu time limit of operatlon

e -

CONSTRECTIUN PROGRAM

_ ; : CITRE TS 7 No. of 1o
Designation : Quantity : of operations. - working's S Deily rate of
: o (Calentddy ~ % deys : construckion
. : : : year. 19%9) ' ey 3
Excavation - 0 5000 e y;:‘Juiy}15~bﬁi§ 27 %: : 2 : 50 c. y.
Placﬁng of , : ;__ L _'7,; : ’
gravel bedding 7,150@0J Ye: July 15«Nov, 15 : - 80 : . G0 c. y.
Hond-placed : : ” ';f'; ' . |
riprap lh,)OO Lo y.“ July 17~Dec. 1 90 159 c. Y.

it i i

%) -



2."-Inspect10n g ﬁcsts.'- Field inspeetion o gl portisns of

the constructlon work w111 ba made. Progress reports 1nclud1ng 10@ of
~work- accempllshed ané-of--the- number of'WDrkors on- the job will be'mad@.

C. MILL RIVFR PRO“TCTION WOBKS~HIRUD LﬁBOR N}d.

1. TField opcrutlons. - Asuumlng that the field work: w111
\f

tommence October lst, 1t is contcmplatcd that thc wnrk will be complctcd

: Tho follouang t&bulatlon prcscnts 4 propdgdd fimo llmlt of

;.-‘_: S PR A R . .,' A L el
-

operatlons-” o

" CONSTRUCTION PROGRAM

Time limit s No, of
. : antity - ¢ of operations : working : Daily rate of
Designation Quantity : (Calendar : days : consbtruction
. Year) : :
Preparation of : :
site : 6 acres:Sept,20=0ct. 10 : 15 0.l acres
Excavation ;80,700 caye 10cte 1=Dec. 20 : 60 807 cu. yds.
: :Mar . l-May 1 : Lo
Placing of steel : : :
sheet piling  :16,945 s.fe :0ct. 10 ~ Nov,10 : 20 &h7 sq. £t
Driving timber : : :
piling : 9,400 14 £,:0ct.10 = Yov. 1 : 15 27  1lin.ft.
Embankment 159,040 cJye :0ct 15 - Novlalb 20 990  cu. yds.
: thpr. 1 « June 1 : Lo
Concrete stop-log : : :
 structure snd  : 1,160 c.y. :0ct.l5 - NovllS 20 16 cu. yds,
flood wall : Apre 1 -June 15 : 50
Conecrete higlway :
bridge : 220 ¢,y. love l-Nov. 25 15 15 cu. yds,
Placing of gravel : :
bedding 2 2,035 cuye tNove 1 = Dec. 1 20 30 cu. ydse
: 50 ‘

tApr. 1 «June 15 :

.
H
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w‘ .

o;£‘ operations ...t working wDeily rete of

., Deslgnation,: Quantity o d
e ' ‘ ! (CEJ end&r : - days covstrucb on
T : : : :
Hend-placed riprap..: 3,180 c.ye :Move 1 noDecs l .20+, 53 cu,yds.
RN SRR SPPTI PP FLS USRS U, 5 0o 20‘ v 1.1.0 :
Pliing topsedyi+ ~1 ¢ TEOT T AR e
. on dike 4 5,080 cay.. Iay 15.« June 1540 .20 154 cu.yds.

S

. ... 2. | Inspection and tests..- Fleld. inspection:ofi-ell portions of

the construction work will be made, FProgress reperts, including log:of

work accomplished and of the nur“ber of. wor‘car‘v cen the job will be mode.
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X. SUIMMARY OF COSTS



GRS Y. SWWARY OF GOSTS 0 Myennstl

A lEfLERAL. - The total estlmuted constrvctloﬂ cht of the diver-

sion canal and the Mill Rlver Drotectlon works is &6?8 TOO lgéludlng 10
nercent for contlngen01es and 15 percent for engineering and ovorhofd
and 1s subdivided into the following work iltems,

1. The cost of the excavation of the diversion conal com-
pleted is $106,000,

2 The total estimated cost of the diversion canal - Fiscal
Year 1939 Unit - is $26,700.

3+ The estimnted cost of plaecing the riprap, constructing o
small overflow, concrete bridge and completing the excavation from Stotion
0-0+00 to C-1+50 and from Station C~l06+00 to C~109+00, which is expected
to be done during the next fiseal year, is $101,000,

L. The total estimeted cost of the Mill River dike - Fiserl
Year 1940 Unit - is $157,000.

B, DIVERSION CANAL - FISCAL VAEAR 1939 UNIT - ESTIHMATED COST. -

The estimoted construction cost of the diversion caonal, Fiscel Yeor 1939
Unit, is 326&},700, including 10 percent for contingencies end 15 percent

for enginecring cnd overhend, and is distributed cs follows

1. Excovation end Backfill | 231,300
2. Steel Shect Piling 36,0L0
3. Timber Piling 31,760
L. Dreinege : ' %,180 |
5« Reinforced Concrete 36,030
&. South Street Bridge 311,290
7. Reloention of Zorle and South $trects 28,730

et



8., Hond-pleced R

9. Derriclke-picced i

10, iscelloneous
';!': - o e e e e
) ©UTOTAL
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’
¥
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“oep e e Fag ot -
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The ﬂ*"avpt"

al] excayation

for diversion canul

clnding tho aroa—%bruomux,, b

all excevabion for Yhe f'ﬁ]oc.m,Jons of 'Earle amcl o

[E R

syshem

and all beckiill adjacent to the dropwsbtructure aznd bridge mandi

2 The steel sheot piling Lﬂb’uavo 'U”ﬁlﬁhlhu, placing and

‘
Ry y

driving the sheet piles for the dropvstructﬁre.
i

%4 The T?mer piling includes Phxn ‘hlng, placing snd driving
A ‘ , .l
the piles for the d;on—structure.

et
.

lia AIINES item includoes the f ishing snd plocing of

shed etone Arsins, oile

. L
screened graves., for the dropw

- SmsilE o
structurs. .
o BRAKREIE .

orecd concrebs dncludes the coment, copper water stops,

.

stoel reinforece 21 conceate in tho dropﬂstructurc wnlls, oLy

and floor,

[N

G ¢ cousrcte for the

abutments, ccnter plox i the two spons, bridge rall speci&l bridge

.cbearing plates and shect leaod.

v .

:location of Barle and Sowhh 8ireebds include smbankment

1.

I3 [T

PR AR

bt
.

fill,Mconqrqto‘apddbitumigous_.Lr&aclnb, grevel for the roads and the

highwey guard rails,

§: . Uemd
the rock for the riprap. H
e 9;J HDorzwﬂk—plao G yip;qg:ipc}gdcsrfoc_furnlnh“;g a3 ﬂ‘piﬂﬁiﬁg
of the rock, i e el e ;;‘

e
PRSI

steel, grovaUructur@ ra 111 -5dand re—caat concrote stop-log f
: A e P T L S

drop=structure welr.
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C. MILL RIVER DIKE ~ FISCLL YBAR 1940 *Nim« ESTIVATED COST. - The

1

thlm°t0d construﬂtlon oomf of tbe W11 vaur ' diko fﬂﬁfa@@urtenant struc-
tures PloC&l Yoor l)JO UrLt ~is $157,000 , ineiluding 10 percent for con~
tingencies and 15 pefceﬁ£'?ofxeng{héarihg'&nd overhedad, and is distributed

as follows:

1. Droavation and backfill 4 10,293
2. Babenkeent 45,933
3. " gteel sheet piling ' U158 .
L. Timber piling S 1,861
5« Rlnr&p o - Z0,195%
’ 6. Drainage ‘ 3,765"
7. Concrete %9, 762
8. Miscellaneous = - hyoml
' 3157,000

1+ The excavation and backfill item includes all excawvation.
and backfill for the concrete walls, cut~6ff trench, completion of diver-
sion éaﬁal, drainage system.and stop-log structure,

2., The embankment includes the-borrow pit excavation, handling,
hauling, plecing end rollingfof'ali'matéfiéls in ‘the -dike.
fj. ‘The stecl sheet piling includes furtishing, vlacing end
driving piles for the walls, closure dike and drop~structure. .

L. The timber piling includes furnishing, plecing and driving
+ plles for the bridge near the 0x Bow,

5, Hend-pleced riprap inclidés the furnishing end placing of
the rock for the riprap including the gravel bedding. SUSETN
. 6. . The drainage ‘item’includes the fwrnishing and placing of

screened grevel, crushed stone dreins, poroud donerete snd. tile pipes, . -

- U5 -
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manhole connections and the grouted stone gutters.

7. Reinforced concrete includes cement, copper water sitops,
aggregate and steel reinforcement for all the concrete in the wells,
O0x Bow Bridge snd stop-~log structure.

8. The miscellaneous item includes the concrete sidewsllk,
miscellanecus metal and structural ;teel for the stop~log structure,
timber stop-logs, pipe heandrail, gravel for roads and macadam rosd

surfacing.

- L6 -



XI. DPLATES



Plate Yo.

1

10
11
12
13
1
15
16
17
18

LIST OF PLATES

DIVERSION CANAL

Project Location.

Record of Subsurface Explorations,

Geologic Section.

Diagram Showing Limits of Soil Classes,
Consolidation Test, Void Ratio and Compressibility.

Consolidation Test, Permeablility and Coefficient of Con-
solidation,

Stebility of Canal Slopes.

General Plan and Profile, Station C-0+00 to C-3+75.
General Plan and Profile, Station C-3+75 to C-25+76.
General Plan and Profile, Station C-25+76 to C-52+80,
General Plan and Profile, Stetion €-52+80 to C-78+65.
General Plan end Profile, Station C-78+65 éo C=106+00,
Typical Canal Sections,

Drop-structure, Plen and Proflile

Drop-structure, Piling Layout.

Drop-structure, Drains and Joints.

South Street Bridge, Genersal Plen.

Farle ?nd South Streets Relcocations,

L *



LIST CF PLATES

MILL RIVER DIXE

Plate Wo,
19 Project Locntion
20 Record of Subsurface Bxplorations
21 Geologic Secction
22 Borrow ,roa
2% Composite graoin size curves of mnboricls in Borrow .re:-s
2l Compoction curves for materisls in Borrow rons
2h Plan and Profilec, Dike and Diversion C-nal Entrince
26 Plan nnd Profils, Divorsion Comnal Qutlet
27 Diversion Crnal, Plan and Scctioms C-(~1+L0) to C1-50,
28 Bridgo at Oxbow, Concrcte Deotuils
29 Embunkment Details
30 Drainage Profile and Dotoils
31 Conercto ¥Wall Deoteils No, 1
32 Concrots Wnll Dotails Neo, 2
33 Conerste Well Dotails Mo, 3
), Conerota Tinll Dotuils No, L
35 Stop-log Structurs Dotalls Wo, 1
%6 Stop-log Structur: Dotails No, 2

27 District Orghnizotion Chort,
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Load:n
We:qh-f' from slalbb= 3323% 333 = j
Weight of" rail beam= |x 3x 150 = 450

= wh™. 186Ixl0*xi2  _ in#
M= "3 2 156,100 "~
As= M. . 15eloo = 0299 - - -yse a %3'5‘

{55& 18,000x0°88 x 34

'A-8



WAR DEPARTMENT

LL S. ENGINEER OFFICE, PROVIDENCE, R. 1. Page .o
subject DouTh 5t Brad e_.:-._....._......[:[ar.:tbgmfzt@_n__,_m A5
Computation Beodle Pat® oo e e o
Computed by .CAMM- ________________ Checked by .. .. . .coo..... Date. 4- 2—.(;::_3._1
‘ V. 5. AOVERNMENT Fl“lﬂl; afrfice J—toKsn

Destcjn of Brackets -
loads -~

Weight from slab = 333x333%10 = |l 160 ~
Weidht of ratl beam= |x3x10% 150 ~ 4500 v
Weidht of Posf‘s = x3.0%|%x|50 = 300
x| X 05%I50 = 75
il & o-sawrsxlxtg/so = 375 7
ail Fence - pipe = 2x8x 7:6'// = 122
FrDJZIs = l2x |o¥ = 120

_—

Total 17,190 "at rail

M{(dueto concentrated load) =
M = WL=17,140 % 7.0¢ 12> 1,444,000 " <
Uni¥ Weicah'l's of bracket- y
at edge — Ixix{x ]50= ISO,AN- <
at Sirder - IxlIx 4)7450= ézs*%q.
‘M (dve +o bracket \uefgh{-\

M = %(Ewwwo): .6_3_*50.‘ (2x;§o+(oz€\xi?_= najooo"”#

Total momentat girder= 1)552)009*%-*
Assumed distribution of moment-

Deck Slab | | j-> [Sidewalk slab |
! s

|

|

|

|
|
1

Facia
Girder | 7

in e-F’Fec-i', the cantilever moment is rep|aced 'by
+wo forces and a shear, ds shown.

A-9



WAR DEPARTMENT

U. S. ENGINEER OFFICE, PROVIDENCE, R. I. Page. 1O
subject . Dovth 3t Bri d% Har +ha. mTO‘}'on Maasxs
Computation ... "ﬁﬂm 5Ld€ ‘Hﬂlk ereereenanrnanan - -
Computed by cum ___________________ Checked by ....... {%m ____________________ R

szﬁiﬂn of Bracket- (cont'd)

Since the 3ar~der WIH +cnd 40 have some
dff:-l'rlbuhvc c? fect as a beam and
ve rod ‘H’me bracke will be considered

as a
to act a% a cantlever whose Jotal depth eciuals

+he total depth of the 31rder
M= | 5&-3 oo " ¥
ISEE000 o 17p 8 - cmyse 3-7"F/

Ao=

sjd b 18, oooxaeax%
Check. on recluin:d "d'= ')/ Kr‘;': = l;;f_a:;?;o - 10b0 = 334— 7
v 17,190%+ 390% 8’ #
= T = . " = T V4
v bjd 2% 0-88% 56 34%/a oK

A-70



WAR DEPARTMENT

1. 5. ENGINEER OFFICE, PROVIDENCE, R. L. Page 1|
Subject ‘5OU‘H’) =t Rr‘lédc = HO(‘“"HQOEP"{QD [Vla
Computation .. Up,s’meam YFacial Girder..
Computed by . CATUM,............. Checkedby o JOSI oo Date . "i 26-3
i};sfcin of Exterior Girder—
e |15 ]
Y
37" ri
Loadfngs
Uniform — Sidewalk  20,290%mckdxs= 101, 45075
333x333x 50 = 55 500 &
Deck % 178x80% 150 = g 100 %
Diaphragm é{xix3-\xi-76xlso= 3 , 30O
Curb ['5,%% 50'x (50 = lI 600
Girder 4.83x PoxBOX 16O ™ 7E 500
Total 255,450“
l.ive Load~ ‘ o
Hzo |oad|n3 - +ruck we.tshrr)3 20 dons
_ % __
Imfpac‘l’ factor L 125~ Fonzs 29%
Reduction (for wid+h ) f4 %
Y - 3'58_.}.'-,{:.
Bpan Prof)orhon = T 587
Front whee! 16 %
Rear wheel 4070

A-1/



WAR DEPARTMENT
1L S. ENGINEER OFYICE, PROVIDENCE, R. L. Page _ J L. .
Subject .. 201 = B.md < - Nor-l"hqmp‘bn Mass.
Computation . up-ﬁ f 2.0 .FQ.CJ Glr‘ <ot I
Computed by .C= W Checked by ...... C3F. . pate 9-2b-34

1

live Lead (contd)

Position of |oad 4o give maximum moment (14’ wheelbase)

Mqur load at 147 = 14" from f
5% 2. '
No 5ccona!ar‘)/ +rvck on span.
Wheel loads
Rear wheel= 40000 46 x 12y 8L, 58 = 10,300 ~
Joo oo oo 160
Frort wheel = /4x|0)360 = Ef,(oc‘.'v‘di):"L v
Moments
Uniform Load -~ M= Wk, Z554n50 - 14,000,000
Conc. Rear Wheel - M= 'Pf = Io,,soo}zej-wac.qt 1)380,000'«»
ir ﬁ\on+ a M“.‘. P._é ":. z‘llmxrzﬁn‘k= lsa aaol'ﬁ #
L 50 L n
Total £, "
20,432, 0av
Assuvmed Sechon T
-~ 8" >
e 24
° a " 9 o o :A
L o 7o ‘L//' A i
> i — [ |
%t e %'t
- 8

E&

oowogwy|
oD
ango b

A2



WAR DEPARTMENT

‘ LS mcmm OFFICE, PROVIDENCE, R. L. Page 13 .
subject . 20uth St Bridge Mo r+h am pﬁ;n PMAEE _
Computation .. g&iﬂgﬂm __________ E-QLCAQI GU caer,

Computed by . CA4/! L7/ S— Checkedby ... /o) /] . Date. . 4-=2(%]

U, 5, SOVERNMENY PRINTING OFFLCK 2—10638

Moximum End Shear

-'ix vniform load = -%—_x 255,450 = 137,'750#

rear wheel| = |0 = 0,300 = 10,300 %

Front wheel = wb_o"‘x 2,300 = I, 650
139,700 ¥

. vV -
Uﬂl‘t" 6he,ar‘- i:—'—k-, (Z A/)
139,7¢ 700 (H AX 13-45+ 149x 16T+ 48 0% b7 +549x |S2+ebh8xs: é)
514 647*24
= |22 #/a"

Bar arr‘anﬁemerﬂ'

— 3
B
S\
| &
Moment
| Dl'a,lgram _%

Shear
Dia Sra m

A-13



WAR DEPARTMENT

V. S. ENGINEER OFFICE, PROVIDENCE, R. I. Page.. |9
subgect . D0owTh . Bridae [‘1ar‘+nov don Mass.
Computation.. 51 el Reid OO oA~ i-raam...gldeual - ami ziirdﬁr__w_q
Computed by . COT®¥ ... Checksed by ... Date 7424 23]
\ ¥. 5. GOVARAMENT PRIKTING OFFICH 310828
. E 5@'75 i i . . .
vt % peover | e Mimen hed
row st
"cover WAl L 5 L Construchon L» [ ¢ o_r *
benca-!-hjoiﬂ‘*‘ N 10 W Joret || il _‘l’_
] i [
i % T e = 5
e R oyl - . o o
s T A B A R W )
! :
Ils”[ 187 L 12Y N
T I I © Krest mds H o2
“ﬁ l -z /3 .:‘\'lrrups
AL ‘ =
{ / EFer brace l . uc?)
. C
I ©)
\g- 1z
Lt 3rows@b F A e (Lot | |
[ ! 3% clearance ' .
] i LY cnver ! 1
’ K
l Giirder ©
[
TH- P wm—_ |
l |
s7d bl \ oyt
= K-
Ei ™ : %2 : l T ,?”L
i &| & | f
N o i -rh»s stec)
Ll ! 0y o be continue
' £ | E with 4ransierse
;EI / IUI steel in main
e S
0 1 et I [g | deck.,
il T
1 : Railin 9 il
L L

A-14



Keys, 2'x4'x18"(2 ta"ec

Rail —
/ e L'), /vCans-I'f Joint

%"éﬁirruPs@Z‘i"

Do —— p I p— L..Lr,_,_*

e 6racke+

De-i'a'i‘ of Rai“nﬁ Beam

Constrocton Join+

Curb Dehﬂ'

Abutment End

S/~

S é SPGCCS@ ﬁ'ié”'-"'- !SLO"

E xterior Girder

ADLE40 PNILNINA INFARED &N

£q penduio)
uopyendwoyy
UH-(‘OQ 3fng

=
:v-b:
Ry

I

=15

P 3R
;?&
PN
Imi*
PoLs
P if
Gy

TS5 4
PRD o
P 0z § R
: Emﬁ;
L qE
N3 E
oxi g
i.ifi.h?
A
53

¢ P

NS

00

Sh

NG

h

P
=

BTHT—E

‘“‘""‘3"]""‘ ofeg



WAR DEPARTMENT

U, S. ENGINEER OFFICE, PROVIDENCE, R.1. Page e
Subject /Voﬁ%c?ﬁ”lf)féf’) MdS‘S. = 500—//7 S]Lfeerﬁp/d?e
Computation Floor Sleh— foddwdb,l

Computed by ... /1244 Checked bY ..o, Date ... 4-/26/39
F/O O,’ \S/dé) — f’oddwd c/f U,3.GOVERMRENT FRIRTING OFFICK S=—10538
Truck Tire ! R
e A “ &3’67’] Full y restiomned befweery oufside pesrnis
T=447" I
N | ' Assumre 8" SlabTthichness +2 153 profeciive

concrele coverin 7

To/5/ dead load = —-;%’:5—)( /50 = 13/ %'

Mp = 0-8'/'8(‘)(:'3/%3.83"-)(/2) = 2310 ¥

D= 533, =2.67" [ T=467'

E < 07(2D+4T)= 07(2x2.671167)= 4.9
Then the concen Faled live /fodd ot center of 1'5Tip =__.._’;_"’;’° =3270%

My = 0'8("3%72)‘"——3'2)83)(/21) = 30/00"#
= ‘———"—“""5_0 = r4_ d .

ey (3rpprox,)

My =30/c0x 4 = 12 040
44450 7F (~Cover
T e _ﬁ- . ® e
d__ 44‘4‘50 B 55[! o-oo.z%a
(25123 L "

[ =Y
Lﬁjﬂ

Total thickness = 55+3+45 =23  8.0" svpphed
44450

- . ﬂ” US' S-ﬂ /ﬁ'j .51/ - -2’675,1:
As 18000 X 864¥ 6./9 * e % & bors @55 oc

14
X =2.5x6.5 = 1625 fLor 8"slb

We £x /625 247" =18’ distribution
V, = {6000 x;é—=¢440#

/8
Ve = #xq4t0 = 17807
Vp = 13/xX 3-8% _ 250%
YV fota/ b470% .
V < o eaixETe " 75 Gend vp oflernale tors +or disg. Rensiy

A-16



WAR DEPARTMENT

1. S. ENGINEER OFFICE, PROVIDENCE, R. 1,
Subject North o, olen._ Mass —

. Page . /7.
South. Streel Bridos

Computation F/OO/’ 5/@5 - fOC)C/ Wd&/ 4
Computed by S M

Checked by

Date 4/2¢/3%

U.3, GOVERAMENT FRIKTIXG OFHCE

For ne7a7‘f}e reimnf odd [ par @5/’3”, 7op of slob

- 6470 e
“ — "
729 X . 884X¢.19 267
_floor _Slab - downstréam sidewalk
Loddm7 = [O0O %i //Ve /Odq/) +50#Sldewa[k slab
L IS5OXET7 X4 17X 12 %
/—‘” 4—1.2'” /-58” Ml)— o X 8 = /9éd
Mp= GX 150X+ N7 2 12 :2340”#-
3’\“ /22X 10
Yy _ 2300 T
apen!n].!/! fﬂ/} ,9”} d = —fi?o—-_. - /75 ﬂ@?/[?lé/@
[12X/23
Age 4300 = 18000X.884X 717 =.037 7"
Ternp. Sree/ goverrs
Floor Slab— apstrean sidewalk
e slo” N L lVe loodin /50 IHC/ud;n? Wnpoel
‘o . T
L4 %
\\

s:ume g Sknh
R Loddm.
Cravel NI e Do oad = Gyxi50 = 100%g
c.auor.rﬂ7

i i

gl

= /zx/25=/04‘ /l.j’

Live load - /S0 % =[50 ¥h'
o 354- 7!
M=39X 6% 12 fijo = [3/50"F
280 n '

d = %_g‘"m = 14 rgd ool thickness = 33 +15+3/ =

' B2l heeded, B ‘;orawded

/I

/45 T /&90/5?;-5'9094/\/5/? = l/jﬂ , ﬁm}q S?E'e/ 701/9!’/75‘

IAX.889X61F 4 A

A-17



WAR DEPARTMENT

V. S. ENGINEER OFFICE, PROVIDENCE, R. L. | Page /CE,
Subject /\/’»’fffldﬁ”{ﬁ Jor IVaSS - South  Streetr Bridse
Computation .../ h__Slec/ Arrdn?em ent - Slress Srzel
Computed by A':.) “S:M Checked by . e Date _. 4:/ < 6,/ 37
V.5, GOVERHEMENT PRINT|XG OFFICE 3—105638
’ LG STHep Doyele %'¢ @1-6"cc
3-}8 ﬁ AR ! I Sea OTher skafeh for cord rent
Dowels I/ I'— fé”é@ n %”ﬁ@ﬂ I
fhentey L s
i M T b ~Z i~ T
# <G/gf!¢ Br'te &mcené/fig ‘ (%”Aarj P lz,,il’couer
ZPess cc over brTs l
. ) nﬂ 2‘.?
5y stinp l—47 2
8@ Mbi [ & *l' : "\
PPy as s g _W‘
|wse s #| 5%"7‘._,
” 5,,5;'~Downsﬁe}:m—) bearrn
Slap o bATs

Termp stee/ - %”ﬁ @ rste” both foces

A-/8



WAR DEPARTMENT _
U. 5. ENGINEER OFFICE, PROVIDENCE, R. I.. Page -.../..2._._-__-

Subject /\/0"7%0!79?,0 Tor7 L Moss — South ST Bridae
Computation .. AR/ 119 ~ e AcTTon. .
Computed by ...___. .M. Checked by ..—.oooorooooooveoro. Date 7

U, S, GOYEXNMEKRT PRINTING OTFICE 3=10528

FAILING - BEAM ACTL o

j

Pds7 5
)

Uk
<

ayY

oHt ”L—} gt8” lLtjﬁf‘f

Iﬁ' =
Leding - %rfm sidewalle = 92 Tl £#
- f'dl///77
LA 2 =30
2'é7X!é?-/‘ 8
LS Xtho = 45 "
63 %X/50 =945 Wit

1857 9;7///9. 7.

! =Vj84éigo = 105", 22.8" supplied
X

A_s - )-46000/8000X'894X22'é = ,é?ﬂ”’ pse ._5’_:% ”¢ éof:r

V= /857X At = 8700 %

#
v o= ‘970(%,9,\/.394)(22.5 = 24&# ok

A-19



WAR DEPARTMENT
U. S. ENGINEER OFFICE, PROVIDENCE, R. 1.
subtoct ./ YOL T crrpTon, Mass = Sodth Stest Bridge

Computation_. QU Side_Beam - dow nslreom
Computed by .&S_M .................. Checked by ... . i Date ______f/,‘z é,/_?l?

U.3.GOYKRNMENT PRINTING OFFICE J=10323

Quitside 5@3/77 - downrsFesrn
i

el sy LTIRO" beteen supporn
ARV R “ Vvt 5 Lodc/m7 ~ Lrom brockeTy
711) \“ 0 N .t Wd/k’{SOX) r 3280#
RO HaiX2.) X104 = 2350
Roiliig - 145x 1ot = 9850
Bkt - /t_sx/)(/i'o = 300

Bkt~ Concentroled loids=15780 #
K= ¢xI15780x+ - 560H

Born wit 55xle7xiso= 1375F |
L f1ox12)<(8xi )]x 15 /44 /05

13/ x 250
(150F i2)xe) =550 |
2280% P
Mp! 2280 x 50" X 12, = 8370000 "#

7} y;
( 3/560X25 X 12)~T1é790 %/ 5.2115.6)x12) =55/ 8,000 “#
J-Litgox: e

M 200
533

563
/145

V! Vpi2200x25

= 563

_563 y 395000 = /920000 #F
701/ ‘/é 08,000 “H~

= S7000
Vo ¢+ (BKT) = 31560
Vs //400X1.286 = 14600

V- Tota/ =103/60 %
[O3/ED n / v, ”
bd = 57X /50 - 780 7 b 220"« o= 300 regd, 20 supphed

As = /&;ggﬁgjfxosj = 199" ; Vse /2 - /4_1”5 S As. = 1875, 2 rows
’ a
Zo = /5—0/")%—;?—?? o 157 a' , Svpplred 57 4 - /-;;{" " pars

with the rémcwmn7 g ben? vp as re7w}~€a’

A-Zo



WAR DEPARTMENT
- Page _,.,é.é..."-..

U. S, ENGINEER OFFICE, PROVIDENCE, R. I.
Sovth ST Br/d?e

Subject /VOfthf)?f)?b/’)‘ /‘4&.-—95 v
Computation . GUL510e. (301 — dow nrlked i
Computed by _._____ ﬁDS it Checked by ... . Date 4/ 2-__@/ 39
oo f‘sfd’e Bednj_ O/O Wn;f-rledm U,3, GOYERHMENT PRIKYIHG OFFICE 3—10828
" aclooel ¢
= 8. 75 —_ . —_—l——
P= fgiks—= 995 JET
= .55 /‘J‘ = .95
Fe = /4’0_09‘000 = 763 %If oK
: - g
Web  rapforcerment g+, pesot , érfo#:
Shear S 50 e &
A8 gt (3
r \
r_ - s0lo” _
L—[ . ' Whee/ /Oddm'?.s
10" L.___..ls‘"” Y _30 — 000
| ? x 4ac0 = 2250
X /12000 = 6750
\é = End Shear o o’ \é-zo'
- [#) _
22x 9000 = 7000 £Z X J000 = 7200  Hygp00=6000
.._3_@..)( 2250 = /b2 0 .'Z_QX 22850 = }70O —/64)(225'0-'-' 7o
>0 © B370 50 6720
?f;-x 6750 = /o0
430
V. - Mid point Ve
- e > _4s Gooo =8/00
-;—g-x F000 = 4500 5o
217 = /400
...[./.'.x 2250 = 490 LYo X 2250 /
50 4990 —-x 6750 =140
_ Fed O
Vend = (037607 v = 103/604ox. 884X StIE /08 Yn
Vio Ko
V= 2280 x/5 = 54-200 Vf = 2280x5 < //400
Vd(bkr)= 3/560 - 8/56 0 m,/rg) = 15760
v, = g570x /33 = /100 Vi - & 7204433 8 740
V' ToTa/ 7686 0% 36 /12 0F

A-2/



WAR DEPARTMENT
U. S. ENGINEER OFFICE, PROVIDENCE, R. 1. Page _.-_-_‘_?'.__‘::.._

Subject WNot?hamston Moss— Soith Sthes? ﬁr/a’oe
Computation ... QuTRide. [Fotm ~ downsiFedld
Computed by /?: s M Checked by ____. . Date 4‘/...6/3?
U. 3. GOVERHMENT PRIKTIRG QFFICR d—10528

Y, : 76860 40x, 084 454,25 =797 V= 36/20/g,0= 376
Vig.= [ 76510-(15780 +320cﬁj/?éo =60.0

V m/dpaf'b?" \/5
EE7E O W = 2260 X20 = 45600
Vistbhy) o Vel (b#t.) ~ 3/560
Vi = 4990 %133 6650 ¥ <9640 X286 = 12400
V Jola/ = 6650 = 89560
= 89560/ %0= 932

VT = 6650,/960 =7
Momens CalcwulsTions

K ' Ry brE  3/560 Mo 100950X5KIL = 6060,000
CniforrmiS7o0 o s
EEeO - 22 onzix/z = - 342000
K (scepoge j 640 5,7/8 000
e 2240
/00,950
Ko 88560 Mo & 99690 Y10X0% = 11,950,000
8370
2760 - 2280x18 x/z 2=/, 368000
99690 /0,582,000 g
Rio 88560 Mo | F7520X20K/2=23400,000
6720 ~2280 xzf Xi2=-5480000
224 O ~ JOXI5780oxl2 == 1,890,000
G150 16,030,000 ##=
K5 88560 Mis | F8230X15%12 =17 620000
7250 - ugox/_x/z___aoao Coo
2420 - BEX/5780 IR = = 790,000 _
g8 L30 13,750,000 HAF

A-22



WAR DEFARTMENT
U. S. ENGINEER OFFICE, PROVIDENCE, R, 1. . Page ..-ta:é_..-.-

subtoct . VorTharp ls . Moss = South. Steel Beidge

Computation ... (7 7iide Bednn

Computed by .......... RSl Checked BY <ococriiiriooarieooorrnee Date.. Z/26/2F
Web Fent
Eent vp pors
S o) ey . -
S,Dcicm7 ioiiE—X53 =23" yse 3167 a5 /umired 57

rmomenl kefwreme/ﬁ?
Sf/m//:; r ben? up remnf is used 76 pro vide for diagona/
Tension, %@ stitrops will be provided spoced .45 e
depth or $3x.45=220" in addifion



WAR DEPARTMENT
U. 5. ENGINEER OFFICE, PROVIDENCE, R. 1. Page --“Z_.f.“.-.

subject Lot ThamnTon, Mass.— Soulh Slkeer. Lridae

Computation Quiside. Beam — dowa slFedtn
Computed by ______.../.?'.:S..'.M ............. Checked by ... oo R, Date 4‘/ 2 6/ = 7
Sﬁed/,_ —//‘)/ d?rd /’),) U, 5, GOVEANMENT PRINTIKG OFFiCR B=-10528
1 : Use 5%
SN /7 71
\% (\ (\\ -(\(\f‘/&_ 2 fsps y stirrps
By . N Srows of #-14Bkrs| @
K7 Ny 20" ce
b le N e
? ! 3 IJ f
-‘?_fgr gl § 3!-6” 3160 \g“"é‘:}‘d
| - Lo
| zsil; g’ | —
j00 ]
|
£
U"
X
§ 50
o
NN
8
d
S 6 I
N %fk bars
NoZ) | _—"Tots/ 4 bent bars
g /o
“é 8 Jolal of & bors bentvp
N i '/757‘5/ of 8 bors bent uvp
2

A-24-



WAR DEPARTMENT
U. 5. ENGINEER OFFICE, PROVIDENCE, R. 1. Page 25

Subject A/O/’mdm,o/_n /Wd_?i — South Shecl 45!’/0"'-?6

Computation Bradkerl. vader. sidewalk.

Computed by ....... eSM L Date ... 2/2.6/29
B’f‘dc#e 7_..# 0/76/6/,. j/ 'd@ Wd/é 1.5, GOYIRAMNENT PRISTING ¢FHCE 3—10528
=/555p
; 3 + .
I~ £ 2200 P+ 263 12.08X 104 = 5700
3 945 X /0,43 9850
3 /5650 #
K2 C 'l R , 7 /ZD.— 10X 0 X567 X150 = B350
9 b gl s | 317 X100 X5.67X150 = /350
\}f Y ' - 2 2200%
} 31 B‘_ Moment abou? A"
A * * 2200 XZZ = 48400
B st g’ o | /5650 X 5§ = 915000
N | 7ofal 963400 "
)

963,400 _ o T
As= /BODO X, 869X 57 106
Use 2 - /7&'3 Y% bars

_ /7750 ) #
v T 12X, 884X57 T 2957

Vyy = 450+/5550 = 16000
_ 16000 .,
v S Jax.gedviE = TS

v (odjusted for mrin Section)= #4.5xe5- =57 %0

A-25



WAR DEPARTMENT
U. S. ENGINEER, OFFICE, PROVIDENCE, R. 1. Page __Zé_".“

NOETHANTE T LY =

Subject -
Computation . \SOUT (ST REET. SLIOEE= ABUTLTENT. LE SV,
Computed by ....... A28/ ... Checked BY w.ovcoororooeeeeeeo . Date . 2/25/39
. £1.035.0 > 7op of abdlment
LT L.
< .
%ot ér'/d’je
- 244" aeralf _of gbutment
B sstot | g8
Aris of . 1445 e LOBS"
0N £/,/04498
\0 /"
£/ 1033/ :,_\\~
EL 97297 f
' £l 9888

A-26



WAR DEPARTMENT

U. S. ENGINEER OFFICE, PROVIDENCE, R. L. Page 22_,
Subject NORT. HﬂMP7ﬂ/‘I/
Computation S ST~ A&VT
Computed by eiprg Checked bY -....._...__..cc.ccomrirrnree. Dato......... LLEL3T ...

BASE EL, 7685 - Stee/ quigram

AN A

7S T s

[ Q"
z 'g”}
‘ E/ +30.0

.3, GOYERNMNENT PRINTING QFFICE

[ [ [ [

y |
(¥
S , zf ?/ "R [0 cc.  vertical
'™
Yy \g' i | ‘; gf/ﬁ@/zo %, berizen e /) both 714’756:\;
ks Na -
X
\ e [
&
e
~
é /
1y
N U
ha
~ < £t ”
> b
§’ \'g' "@z—a C-c. both way s
R
= / B vari&S g

Pop

» LA A L] ] [ ]

) Y . -A794
= # R c g “Rotip Lo
le. 240’ A-27
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Subject /\/ oF 7L/7 amnn p7‘5n
Computation File lo ({dr N o fipdf‘fn &
Computed by .5 /M. " Checked by ... Date

U. 3, GOVERNMENT FRIRTING GFFicT 8—10528

We muveT mow conrder effecl of Caez bearingon 5t prle

2840
:2230 .
2‘5"07 o %
2535 X 425X X = 40000
= 2;3?;;22' h ,4007(-77‘:;0 = 37/ Use 3.5 " betweern rows

(nsicad of gz’ The Udr(?)U;p/?e /oad s Then becorie drfollows

) 2535X4.25x55= 37700%

2 2/65X 4,50x3.5 = 34/00%
3) 2025 x4.75%x 55 = 33700?
g /875 x5.00x% 3.5 = 32800
5) 1715 X 5.50x 35 = 33000

To find points of appheation for pile /0ads

5x
Use formula for center of ghe vity of frapez ord ‘
45.5( 1630+ 2X/800) . i 1630
- J— l&oo "

‘ {
) dor pile F5 2= 3(7630 +18069) =280
_ﬁ - 275 ! oF 2..30‘- TA’:“ l'.f C/O)"e

2 - -
enoveh for our purpore. save peﬁ/’)dp: for e xfrene Fivertide p//e )

) Pile#q: . ps' 3 pile¥s 1238/ @) pirle#z i 2.25°

5) Pife # o 4,,2,{28401'-2)(&23:9 _spe’ callit 2’
7 (2840 X 2230 )
Y 5! Y XMZ 4,4
; o feo
1 ! .
b [ + I ! I .’ ! A
W2 . 45 461" |, +9% N TR 2~ SN 2.
[ m 1 N I
| "’L‘ ! L !
i~ -
377007 34i00™ 25700% 32800% 33000 7 A-69




WAR DEPARTMENT é
U. 5. ENGINEER OFFICE, PROVIDENCE, R. 1. Page ... >0 .

Subject /V ortha f’)’)}p—fon
Computation .. L2ecion ol ltons vepse (Tre Sieel

Computed by M Checked by ... Dato ..
Secfion g1~  X---x (C@SC_ZZ') :
C ¢ 5X/5x150= 11250 % 7.5 = §4380 Fr
brie#/ : 3_3775.0_0__=,'o77ox /3.0 = /40010
Pi/e#z; 33&/500 - 9740 x g5 = 82790
SV =18890%,5M = 175300 F/
c'r’:jf /75300 =]} - " OK.
——'———/23 /430 = 379
Use 48—45=435"
_ /8850 _ 18890 4,
Sheat = F eaix is " " aes = # o oK
_ _12x]75300 . 2103600  _ a” s
5 18000x. 884435 =~ 491700 =304 = Cose T Govert

Seclion Y---Y
C : 5% 6.5X/50 =480 x325 = 15860 *

pile ¥ - loT70X 45 = 48470 *i
‘ SM = 32610 e
/2 X 32610 297 300 o ~
$7 [Booox BEAXAT5 T T Gj700 | T AL o
Seclion 2 = -~ { Woter down)

C . 44x5 X150 = 3300 X 22 = 7260 F~

E 44x26x106 =]2320x2.2 =27100 1A

Pile?s —%9—~ 9430 x 1,65 = 15560 TA

=M= 18800 "#~

. 12X/8800 = 2435600 . 4 Care yne
As [Gotox. B XEGE = Zorvon I3 Lasel Governs

A-70



WAR DEPARTMENT '
U, S. ENGINEER OFFICE, PROVIDENCE, R. L Page ___Z......,....

Subject Nor7h dﬁ’)pfaﬁ
Pesian of. lransiyerie Bdf@ CToe/ , _

Checked by ... .. ... Date

Computation
Computed by H M

I‘n Ue j‘T{ ? a T‘Dﬁ o{ Cdse -Z_ C dj\e I Q OVQ rﬁ S"I .4, SOYERNXENT PRINTING OFFICE
Sectior af x---x

C: 5X/5XI150= 250X 15 = &4 380 1#

W 20X15X 625 = [8750X 7.5 =j40 630 #
30000 #y¢ 225000 # &

U, ! 25Xi15x625 »23H0X7.5 = 175800 ‘# w 25 g5 gr5’
U | Zxbusxkxer5=1760 x5 = 8800 % w
prle #/. 31720 = /0770X/3= 1400/ 0 Hv
35 |
Pilety. - 8620x 850+ 13270 '#rw
pile #3 ! = 5990x3.83 = 22940 '
5058074 420800 7,
SVz20580%% ZM=195800 %A
V[ ’?29300 j/ /590 - 0" ok Use 46-35: 445"
Cheap » 20580 . 20580 |, % pr
12%.864% 445 472 M
- (X1 75800 2349600 a”
As [8000%, 884x9A5 = 107550 S0

Section Y----Y

C,: 5x65x%/50 e

it

4880x 325 = 15860
8130 x 3.25 = 26420 H o

]

W ! ROX6.5X 64.5

4228 ¢ '#p
U 1 25X65% 65 = 10160x 325 = 33020 e
U, 26 txusxerss 330X 2T = 1.0 %
pile#:34200 - 10770% 4.3 = 48470
82210
ZM=39930' %N

A.S- [1RX37 930 _ 479160 . . 68

T 1B0COX. 84S T T T07550  ——e—

A2/



WAR DEPARTMENT
U. S. ENGINEER OFFICE, PROVIDENCE, R. L. Page n......@____
Computation . LFANLYEr e /3’0:@ STee
Computed by [T/ Checked by .. Date
V.5, GOYERHUMENT FRIATING OFFICE 310538

SecTtomn Z- -2 (Cafelj Top Steel

C ! 4EXSXI50 =3300x 2.2 =7260 #
[4300%X 2.2 = 3460 #A

E\ 44X 26X(25 =

£, 44X2x(00 = B880%a2 = 1940 #
40660 FA

U 29.9% 44X 62,5 8200 X22 = [8080 H#A

U, 2 bl X 44xtvers= 47= 150 Ha

18230 ' A
EM= 22430 '#~
A= [RXZ2430  _ _ 26%/60 . 390"
$ 7 18000X .88¢4X435 671700 . _ 1496
T 24

Secfion
f

C : SXILTXI50 = 8380 X 559 = 46840 e
;

W s 20X/ 17X625=13%0Xx 5.59 = 78040 %

124220 ’#&/

U ' 25XILITX67.5 = 17450 55§ = 91550

U J-’-’-xéx//./?y—f-xas-??sxs’.?z 3630 '
/Dl/e#'/ 57790 _ 10770 x%7= 98760 TN
prie®R - BLRO X447 =FOZ60 ’#k/
' 240200 R
SM= 115320 F
_ex 115320 . _4383800 _ o o

S T18000x,834X 445 707550 o

xb6 =4,9'

YL Y (Ancther seclion on rwverside Phought necessary)

A-IL



WAR DEPARTMENT
U. S. ENGINEER OFFICE, PROVIDENCE, R. 1. Page -_-.?.-_......

Subject /Vol’f/lc?m 197;!')

Computation .. [FanLycrfe. Bore Steel
Computed by .. (7. Checked by ...

_____ Date
0.9, SOVERNMEINT FRINTING OFFICE ) S-10828
Courve of Stee! Areas
Oistance ouvt fronn sfer
¢ 1z 10 8 6 + " o
Se
%
3
O r L0 h
 WePge g 3
Y a
¥
° 3
N Y
% .z.o§
.
'Y -
3 3
R "
~3
/gﬂ@/&ﬂ 303
N
; W
- Vre 1z T @10 >
- 4.0

A2



WAR DEPARTMENT
V. S. ENGINEER OFFICE, PROVIDENCE, R. 1. . /0
Subject .. L Y0t The i nTom ‘

Page ...~
Computation De.rf/q‘n' o+ Sfep Slee/
Computed by ... Rf/ M .

. Checked by

Date —_—
0.5, GOVERNMENT PRINTING OFFICE . 8—10@
F/ 123
Lt 121
. . 5:;7 /}‘JS‘ ection corel
- /5 Seeqn 7"0 be C/‘overf?rﬂ7
d. & Cdse
= Sl'oz
Y
O
d 434 - v Bl
o Y =/,
B/ L] \m . B/z
L8
A

SecTiory x---x

Rl : 281x £x40 =/5680X 9,33 =144270 #+
Bl 1 26%% ; X43 14530 X8b66-xI1R5830 #m
3041 ¢ 272120 "#"“

L5 :zsoox 666 = 83250 'H A
ZH= 17710 EM= 188870 "Ha~

¢ Y T j/ 1545 3947 ok Usess=35=5I5"

Re ’ 20°x <

hear - 17710 . !17710 _ 2% oft
Shear s o eix5IE TAL =32 /4" O
A = IAXIE8870 - 272,66’400 . n”

s 18000 B84 x 5 1.5 9187900 = 277

SeCﬁOI’) Y~ Y’

Rl, 185 x FX40 = 6850 vy 6.7 = 42260 #
B b5 ¥ 443 = 5850 v 550 = 32180 °
2700 TE4E- O W
Ry 110.5% S X623=3450 « 350 = /2080 #

Z H=32507%} T 2M= 62360 FE
45360 =/ Fo7 < as ok use $3:35:395

Shear = “%?SST?S_ ?4215%0 =22 Fpr 0K
Ag. Rx64360 _ 748090 '

19 49°
100X 885575 = 28000 =Ll A-3¢



WAR DEPARTMENT
U. S. ENGINEER OFFICE, PROVIDENCE, R. I. Page .. (L

Subject N orlha (22 ’/975/0
Computation . Lesron_of . Stem Stee/
Computed by ... /TH:/.: T chodked by - T

V.3, GOVERHMENT FRINTING OFFICK 3—1ppas

Sectivin z---z

R/ ¢ *xix%0 = 1620 x3= 4860 F=

@Jz r' 725(_‘{_,(4-3 = /050 v 2,833 2450 /#x\ d ok 67/nr/apc‘7?ob
ZH= 2670 M= ]3/ 0%
. _IRXx73/0 ~ 87720 . o, 0"
ST /1B000X . BEEX 26,5 2000 @ A

C urye of Steel/ Areos

123 |

_Eli | 1'd 10 'cc
A
| 1O45 ' ) y
£ B dodsm .
v TheoreTrea | pon T of cvl off
L P '
lgld@loce. , )
' /4% ad @/oec
Elgs . | . J
40 1 BO L2o 7%] 2,00 240 z 80

425



WAR DEPARTMENT
. 1. S. ENGINEER OFFICE, PROVIDENCE, R. 1. Page . /. ,Lw"“_
Subject A/ orThens .ﬁ?fan _
Computation ,.S\fee ! e f)i‘d{)}

Computed by ... H M. .. Checked BY -..o.oooooomemeeeeeeeeo > >
. U. . GOVERNMERT FRINVIKG OFFICE 10528
E/ 123
% ﬁp ) ’Q.c
/ ”¢) /0 'érc:.
it EL 4
‘Z ?25 / é.c
W
‘l W FH i ELI04S
sl |
X o
, "
) 'prec L—V, 'é 4 /o'ec
1'g r'ec \
) n E195_
—y
15'a Io”c.é__.f 85’ ﬁ “
1 L:Lm—ﬁ—"—"._-_\u

Nofe: This sfee/ was derigned wilh ore
Sye on odjowng secTtops and Some,
OFf the stoel'war Made Heavrer Tv 1778k e )
For .”’7”{0"’77"7’“7 Wilh These o©Thep £eclfivmr
Which war thouehT derivable A-96



6'& %LC}““'\ 8’}(&\ g\CAL\\
WAR DEPARTMENT

U. . ENGINEER OFFICE, PROVIDENCE, R. 1. Page | ______
Subject NO"H\om’mLon- 'Dr'op Strocture
Computation._fogtaining Wail ~ Section £ 6

Computed by .____ Iﬂ JO Sg Checked by . Date 5-3%-%9
ier
-
- 4 s s E [
§
3 Hh - too !
Dry Earth-1007H, .,_
e =
G } \
' A
-. O W
oo !
N ~nN
ml
9.02 416 902
- T Qi‘PmF t
3 qoY/H 3 g
| 4 )
A
c ~
¥
K \
- A ,'is e i
' - §7130
2V e 1.56' Q.Ccen{’r(ci‘xf ‘
_ 1506 #/g-
31557 i%. 7o

Base Pressore

A-97



Page _ 2

Subject NO"”\O!"\Q{""\ fqug Structure
Computation Re ¥a:‘nincjp Wall Section*c Sta bifil-t.!
Computed by__ T Jo So Checked by Date _5-3-39

FORCESACTING | § | § |- | ~— |anm [MOMENTSABOUTA
¢/ | 1 5%150%28.0 6,300 ‘ 12.10 {16230
Ce] 2.33x5ox28x /. | 1,600 10.57 17.300
Ca]4:78<150x 2188 [15600] 1094 110, 900

| B [11.35%100x2%.0 |31 %00 S.61 180,400
R | Y0zx20x3.0 2.4% ' _ 117.37 42,200
P40 (STIS]Ex Ve _ Zh400] 10.92 234.000 |

£V=5173c" [€H= EmM=  72),030%

Position of 721,030 ‘
Resultant }':i’\‘l = 57:'730 = {75 gecc. =12.5-10.94 = 1.5G
#/q

: - _ 51730/ , ¢x18¢) _ 31557/d

Assoming no pf/e", Soil pressvre = 33 ('i Zies /)~ 1sos¥/a’

A-9§



WAR DEPARTMENT

U. S. ENGINEER OFFICE, PROVIDENCE, R. 1. Page ____3__ ..........
subject_Nerthampfon Drep Stroeture
Computation _ e@.*"“(\l K Q na l (- Sec‘{_'of\ *6 ____._P.U.!.':f}.?........__.__._............................._........M.H‘... ;
Computed by .. To.vda. S ... Checked by ... Date . S 329

4. GOVERNMENT PRINTING CFFICE 3—10828

Assume 5 Piles egua//y foaded spaced 376" Jopg.
755-1508
BLI22 < )i 546%/Pile exge: 103 MK

4)) x(3e5x 24 ‘OM)‘- ns4¢t

xt+29.2%X-224 = o Xz 6.3/
iSon.(.c.al)‘“ L o3 {3(6'“)3 ’

C.G,-" (T84 56 = 3-34‘

#Z) xf2!55K2+I03’<) - //5464 X = 4-82/

,Oa-7 CG = ZSJJ

#‘.3) X (2652 £ 545%) = 11,5467 X = 4.04"
say €.G. - Z/F

+4 x-(so¢5+5/.sx)= 1,8467 .~ X=358’

5a7 c.G,= |/ 9,f

#5  x(34%0+5.5%) = 1S46* X< 3,2/
504 C.G. = /.8t

! !
'124 3"7” 3LIO" - 4,— 5' s LG" 34" N
1 T B
Use dimen, T 3o 23 4-4 5t 3l

A-99



WAR DEPARTMENT

U, 5. ENGINEER OFFICE, PROVIDENCE, R. L Page __47'___.__.
Subject Nor#)amfo'lon ?roo Strocfure
Computation .. E.Q'f‘thln?..-ﬂ.ﬂ.l.L....§..@.§:‘[’.’.Q.~:‘)..iﬁ-.--_-__-._..-_B_GlSQ_.__5_£,C.[b___:DRSJGr\
Computed by . Te.sde Do Checked by ....... . Date . 5 1 2,0}
9-02.! i e N a’oz od
Vertical downward (oads;- “.”—\!' 2 '}
@Toz. (47SX!SO}+(‘5+90)
= 982 ¥/0’ | ! :
3 ! _
@ Heel - 2300+ 712 = 3512%a’ : ‘ L "
2wkl 30 | 30! | g a0
e P t<:o.69'
SIqr\ O og | -
L4800
Ms 15465 9,06 - 982 x 5024 = G4,800#  de\[CEE 25 = 23 Ry,
V= Us46x2- 982+ 902 = |4, 220% 4! Furn.,
cd, BoOoox i
As. Tecoexsega=<ar * 1.Z20°
14,220
V= IT% 0. B6BARXA] 334
' Jussm—- }
M@ pt. 3.06 oot = 1546x3- 982 x5%ph- 1] 14o#
V7, 140 '
As =  giTeoxize = 0327
Design of Heel :- .
M= 3511x .62/ - 15462 6. 1= G5, 300
V= 3512x9,02~- 1154ex 2 = gSho¥ 5 ¢
‘ &S53ooxit ' X 4
A':‘ TS00G X0 §34- X 42 = 179 £
. N £
M@ pt 556 00t~ 351255604 -1sder2a1: Z5600%| T ’
‘2560 \ ¢ o
Ao - %385 < LT < 046" ] Toe
T .
K
B a2
A
[
%l
o b.% o
Steel arza (A s, Im
A-199 . Heel




WAR DEPARTMENT

U, S. ENGINEER OFFICE, PROVIDENCE, R. 1. Page D
Subject Hor+h0m{_}}bn Prop S"h‘uC'f"U re
Computation Qe'ivmim} Wall - Section 6 - Desiqr\ ol Ster~
Computed by... 1. S T Checked by ... pate ... S-3" 39
L. 8 GCVERKMEHT PRENYIHO OFFICE 3—10538
—3 s

M@ Base= 40x 28/¢ = I4looo*  d- | LHS¥. 34" Regq.

_ 141,008 1T ,, " W

As - 18060%0.804<A7 = 2,544 4277 Furn.

M@pt 10 up - 4ox (B = 29000
3%coco Xl "
As = [BoooxOREA X 52 0-92ﬂ

Me pf- 2o up- 40x32 . 24Z0%

. 34207{’2‘ "
As= Tgoecro.834x3E = 0127

s y
y
9
?
®
. zo» ﬂ;¢
J — m\ .. R _E"efg J:Of.t'\{—
£
o
/4]
o 5
0
[\
-
Q
Y
0
¥ o
< - _ — = —
£
5
g -
U
5 . Y
. 3
o N
<! =
Biee! area i~ sq. " j . =0

o oS 1.0 LS 2.0 2.5 A-r10/



WAR DEPARTMENT

U, 5. ENGINEER OFFICE, PROVIDENCE, R. L. Page __Q.............
Subject .. orfkam(o}o n Drop. Stractare
Computation_K2talning Wall - Section Fg .Reinforcement
Computed by ..... o J“ ) Checked by . ..o Date 53" 29
. %, GOVERHMENT FRINTING QFFICE 3—10828
Bl 123,03
)
V' s -
{ g'd@1oe.c.

3;5"45 @ I~o'c.c.

NANIEYAY

L~"t@ “a"c.c.

v
o)

&l 1940y ||
1. .
18" n@ |-s"¢c.C.

Ié"u@ i'“e"C.C.

g”’@ 10 ce.
..,.._...E_'_,‘a.".s'o ) )

Y 4 —_—— -

l|.t 50" (%”ﬂ‘) @ld'e.c.
G

—_

A - .’ S S

%"b@ “O'c.c. / cl— . ‘P! F
+°!° t boltom e -—{-’ 5 : o
i < eS|

(-Ié"nel'-d'c.c. ga @t‘-o'c.c.! 2é@ ILO"C-G/

A- 107



See %&&:u—\ ﬁ") 1(._,1 &\,JEL
WAR DEPARTMENT '

U. S. ENGINEER OFFICE, PROVIDENCE, R. L. Page J.o. ...
Subject Norfhampten. Drep. Siructore
- V4 T . . )
Computation & e-!-anr\m? wall Sectlon® 8
Cemputed by To e S» Checked by .-- Date S 3-3.9

U. 8, GOVERKNTIT PRINTING OFFICE 3—10523

e ey
e e e A

=0.
wt ﬂi
™ ™
. __I
1 N :
;..____?%5 o i
'-o S PPN e :1
- ] K ¥ Riprap ' ‘
AR | . _.._.___.T“_i, i
R
Cs -
Y v
) I |
' i
. 14.32 .
Zv- 28.000*

L_ eccentriciiy: 0.97'

ze%o%’i] ;“: ‘} 150 7'

Base | Pressore




Page _Z
Subject_Northampton Drop Structure

Computation Qe{‘oir\ing Wall-Section*s - Stabiliky
Computed by _Te Jo S. Checked by

. Do'ie 5-3-39

FORCES ACTING | | | } |—> | ~— |ARM [MOMENTS ABOUT A

i D il
C L 18x150 X 17,6 | 3530 YA 31,1605
Crl 14Z2x50%1T.0% /3 600 ©.9 4,140
{ cyl4.25x150%14.82 | 9 450 7.41 70,600
| E [137%00x]|T7.0 ]|2,510 3,62 46,060
2 ]15.95¢90x 3.0 LGl 1.34 13,050 |
P ldox (21.25)x Yo 9050] 7.08] 64100

£V=28,000* |€ H=

{EM= z3ass0f|

Position of} _ IM _ 234452 . : fricity- 838-741: 0971
Resultant }'sv = Zzec0 - & 38 ecCentricity= 8387

. . 1. 78,000 Gxo.‘ﬂ) &63(‘2’i o'
oy e S 14+ - /
Assu ng no P.!es, earHr\ Pressure 282 (] Im4-3 = | S0k

A- 104



WAR DEPARTMENT
U. S. ENGINEER OFFICE, PROVIDENCE, R. I. Page 3______
Subject No'i’ H\OMD +Or\ .'Drop S'}ruc‘:f'u re
Computation_ K& aining _Wall-Section®s - Piles
Computed by ... Jo_Js S..! Checked by _._._ Date E°3. 39

Y. 8, GOVERRKENT PRINTING QPFICE 3—10838

Use 3 PFiles equcfhf loadec) spaced R 4:9¢c.e /°n7f7’00’l'na//y

S23000 .
Pile load- 22 9336 Y/pile 25313' lIso 100 %

; X
#,} ‘&(”50"524 100 %) 9330# |
XE+6875X = 413 A=636
_ v 3
1Sox{ 6. 26 ; .
G - \—‘f"‘u( * "93'}?(’%’3"3)‘ - 3.9
TS )
47)  1736X + SoxX* = 9335" X462’

<) '507= 2.4/

f3} 2295 + Soxt = X= 384
C-‘G. 507" 2-0’

I Y | 6' b . '

becguse of +he SIQPMZ’: base

We may assume the o!!awiny
Pife lo cations

L2of 402 L 415 fwo)

A-108"



WAR DEPARTMENT

Noctia U S. ENGINEER OFFICE, PROVIDENCE, R. I. Page 4
Subject . Nor mp;ﬁm_Dm Structore
C:mputaﬂon Ketaining Wcﬂl ~ Section*S Reinforcement
Computed by ... Lo Js Se Checked by ... Date 2-3"39
. : 585

Vertical dewnward loads:- . 595 \l‘L E] 7'{
@®Toe:- (4xi50)+(3x90)= 370%/’ I :

CHeel!- Goot 4o  « ZoocoH/ig! . ,

' 1 2ot | 295 | 295 | 3%

Dzsngn of Tee - i ‘

M~ 9330% 295~ 370 595k « 12100 # d= V2L - 27.7" Reg.

V= 9330- 370% 595 = 41504 32" Fure.

YA - X-F Yk - ‘ . N
As: TEGoo 76334~ 3Z2 = 0.299"  Usc 2d@lo"cc As- 0.44° Forn.
1§50 .
e #-4'01 - ¥ A = |3*/D“

Design of Heel ;-
IS §TY - 9330%295= 7,900 i#

7.900x I2 " . .
s = '8coo~, 384X 3¢ ° 6199 Same _skel as in leoe

Design of Stem |- I
M & Boses 4ox w% 32 800 '#

J

';,u

} goeo . e

de 3|z-&§ = ’64" Eeq,. 3t FU\'"\. s :%)-
32.800"'1‘ . ~—— fe g “-QQ

A'a'. ,8000'1(0,384)l3l - 0-6 . w

a3
ME@P 3'up = 40x'Y - 18,300%
i8,200r 1T lo

As- TBooox.834<23 = © 57

v

Yy Field joinf

S g

5 : )

oA :2
e :
0 -/ d
- 106

5 6.5 ' Lo



WAR DEPARTMENT

, U. . ENGINEER OFFICE, PROVIDENCE, R. 1. Page S
subject _Northamoton _ Drop  Structure
Computaﬁon__g.ﬁ‘l"(']'lr\ ina V\lé” Section 15 T
Computed by -....T2.Ja_3s ... Checked by .... ... Date 5 2=39 ]
0.5, AOVERNNENT PRINYING OFFICE .-"m

S oA
grd@itac ] %‘*d: @1-0'cc.

bo Hh wa y>

7

§"¢@.1'-d"cc.-% o J/
/
| 3¢ @ilo'c.c, /

,
Wi+

Z-

T
¥

4

I

A10T



WAR - DEPARTMENT

U. 5. ENGINEER OFFICE, PROVIDENCE, R. L | Page ._/_
Subject .. harfflamfo‘ttoﬂf Z/hdSS ....... —
Computation ] [ N . . -
Computed by ... 2.5 6,\ 4 B o L | Date _........ f”/.é%&.?.--; ................

4

H '3, QOYERNMENT PRINTING OFFICE 10438

case T

8earm7

bg‘f:es NI e
eZatwe. /oressures pbtamed From ﬂ}/a/rau/lcs_ '
werr obéamed mechamcaﬂ usm7 a Mede/,
Area ‘o~§- wejy = 1236 lanim ey,
v /I:f't from vsval aS‘SU ‘l"io'ns-'507 behimd sheet
/ﬁ'/e To To!)lwatey at the.
Dimensions obbtamed gcro-m /avrge scale sectionm.

A-108



Page _2

Subject })ovfha'm[n‘éon hass
Computation __S€ab iy of ety
Computed by W..S }, Checked by TH M. Date "_’/492/39
Case T
FORCES ACTING [ § | § |—> | =—|arw [MOMENTZABOUTA
¢ l/23.6x750 /8100 /2.65 229 000
W 19.Sx6.5xpxézs™| 1930 3./6 ¢, 100
NP2 OX /43X X62. 5 3184 12,20 | 54700
U 725x3.25%62. 5 [BEO /6.2 | 20 So0
Uz /. SRX325%5 X628 1125 2.2/} 2,056 .
U3 1 4X20.83 X 62.5 15210 0.4/ 1 sy, 200 J
Uy 11.95x20.83%5x62.5] L1570 /3.90} /5,826 .
Pus) 113X62.5X%6.2 Y380 9./0 | 39900
Pu 162 x /o X62. & /2os | §.0/ 7,650
1
baoso 2587 [ssgs| 213820 |235 /00
V=794 {€H= 2 M= 2/ 280
Positionof | =M _ -
Resultant } T €V 2.86
Ea
BQarmj = 94! x O o 8/,
31X 2.86 x & =1790
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WAR DEPARTMENT

U. S. ENGINEER OFFICE, PROVIDENCE, R. 1. Page .._-..3.___....._
subtect Nox-tlomateon.  MASS e S
Computail:ion ..ﬁll.e.s. U'nd er: WCI.V - e e ke e m e
Computedby .3 Ja....... Checkedby ... ... Date.. 7/22/32
C a s e _‘I" . U.$.GOVERNMENT PRIXTING GFFICE 3—10523

Pile Sfacmj

. 2a.83°
oW ove

Allowable losad "
/ber /o,le = 26 Tons= Y0, 000

Assume i/bx/é /aer Yo

.Fe— 7

1740 /o

1770 x5 X g.58 =794,
Yo,000 - 57" use s-3" jpetween vows
2741

7Ahis case wil) not /qavewn

A-tro



WAR DEPARTMENT

U. S. ENGINEER OFFICB, FROVIDENCE, R. L. Page ______ ‘_'!_ ______
Subjoct . J10.Y. Lha. Dn}P to h L ANASS. ereeman e
Computation ... Stﬁ 4! jl X M@l?- e egnaannne
Computed by . 26 S o £ Checked By .o 7/ 22/39 .
, .
C a s e ﬁ U.8.GOVERNMENT FRINTING GFFICE 3—10528

G=/0000 ¢ £S5 ., 20 U/D/fff) ho 'nc7a~6wc R

ez m

T,

/340 Wa’

[ 4
N3E Wer

Bear) 717

A-Hy



Page _'_é:__"

Subject _b_o_:tbazn.,g.t_o_h__ZhAS& §

Computation _ Stabihty of Gleir

Computed by W S.}gm / Checked by Date__¥/22/39
case IL.
- ' [MOMENTS ABOUT A
FORCESACTING | § | } |— | =—|ARM P22 A
C /8/¢00 ‘ /2.5 229,000 |
W 125X8528 x62.5 | 2200 12.96 Y8 500 .,
W, l£.25%X2.5X62.5 | 2930 /.30 33 o000 |
Ws 1S 2.5 x62.5 2350} 3.75 ) 8 oo
Pus 183Xx62, 5x6.2 3220 7./0 | 29 300 | .
Pw 16.2 % 5 x62.5 {/208 got | 2650

. am:&uuﬁ:ﬁ::mwa
26,080 Y925 38950 |3/8P500

EV=26,080 [€EH= S M=279,$50

A
ex 2083 _,p% = —29
2

Positionof{ _ =M _ !
Resultant }- =707 to 4

Bearimg = 2¢,080 A - /085 = /3‘/0#/"'
. y3ex2t Vo j2y ' = Y
7 20,83 ( 20.&3) o .?/5‘.-; 1/ 3;_-:/;



" WAR DEPARTMENT

U. S. ENGINEER OFFICE, PROVIDENCE, &. I. Page 6.
Subject ... ’hnr t'ﬁarnp fo'n mass..

Computation ... P les.  (Undex. A/ez y- R
Computed by "?Y.S, gﬁ . Checked by .. JURUR 1. S ?/é 8/3 V4

C a S e ‘ :ﬁ‘ U, 5. SOVERNMEN RIKTIHG OFFICEK 310528
Pile Spacin 9

o’
. : - 11357
I By -
/390 z70e

e
Allswable /load /oe rj) le = 20 Tons = Y0 ¢oov
Assume & /DJ/es

yow
26086 . 8693%re  F9000 - 44
e = 5673 ,
vse ¥-6" between

/270 You s

/340

2610 t2= /308 xé §xY £ = 38200 /p,le o, ke,

1200
é—‘%,—?-;g”.‘aﬁa'ss x72oxi, = 38 Bovo //"f/“' ¢ K.
/200
1135

2"‘?}?53 ://67#x233>(‘f.§'=38‘/0'0 ‘y/orfd‘ o. 7

J

.,, N; hie

3-3

VTR

/O"O

|
|
|
/-2 '1|

3P1/e€ /oev vow , rows ¥-e" < tec. A - 1IR3



WAR DEPARTMENT

v mamm OFFICE, PROVIDENCE, R. I. Page /.
subject._ N oY ham p. o hass..... . e
Computation .. gté byh *(:)/ el :f' Werr. . e emnanannnee e
Computed by .. "h{:SLgA ........... Checked BY «......oooooooooooomoeeoeeoeeeee Date....... 3/ 28/3F. ...
7
.3, GOVERKUENT PRIHTING OTFICE 3—10828

Case T
wWatey dowm , dead loads a'nly

!

l

! '
P 20. 83

. S

1 e= é%ﬁ-fz.ég:-e.a‘/' #/“'

= /Y55
18100 /7 + 6 x2.24 \ = 870{-A§3? S35, e
] 20 a3 20.83 "

: //// /
X7

Sgy /o’

/"

Next /oa7e for /:;/e s/aacn-.j

A-//4



WAR DEPARTMENT
U. S. ENGINEER OFFICE, PROVIDENCE, R. I. Page 8

Subject _?)OY‘t/I Am. P teon. . 2)1&__5_5 ----------------

Computation ... P /& S.

Under— et

................................. cemnan Date 2‘/’2 8’/3?

Computedby ... 1.5 0. . Checkedby ... . bpate. Y28/39
C a Se m U.$. GOVCRHKENT PRINTING AFFIST 3—10528
Pile SP&CI’n?
20.83'
yle" 60"
2g)=’
T Attows §le  load pev pile = 2oToms = ‘fo,m#
Assume 3 p;les PEY row
1458 Wt /18100 - £ 633 %.&. ‘/60 oD o (. 32 '
3 ’ 033
Use bGo" between vows
Y358
(200 # "
26 £6 w27/387 X 4.5 xb = 36,000 /P//e oK.
126D
g70
5070 <2 =/035%x bx ¢ =323007/ Pile ok
§720
287

e eze 78 % 103356 235900 pile o K
Pile  spacing
‘ 7 7 45 ys260 = 5400 xzzs"../zza-o
Q.S‘xZS"S“x/'é = M X/ 5 = &co' ™

R L, )
5;977 |/3)060"& =2./79 *o

4 /5t P!Ie
6X 870 =5R20x3=/546 o
bx 33oxp= P70x 2= 1780

Czio ) 77690 =§»8t/
- 7.

,__.__é'_‘_..
34" 7o 2nd ))},@_
A5



WAR DEPARTMENT

U. S. ENGINEER OFFICE, PROVIDENCE, R. I. Page... 7 . '

Subject -_h_a_ﬂ‘:b_é_.'m_,r;_-_‘!f:.e-n--.--_.?h.a_s.s.__..-..‘..........-.-...‘-.. .........................................
Computation .. Prles.  OndSym AeiV
Computedby . V.S fh+ .. Checkedby ... Date . YEE[IF

Case 1

1033 x287% 2960 X 5./6 = /5, Sao’i
/0,33 X §§3%--230/0 X 3.45 = /0, top ! '
5970 L 25:700‘*‘* = #3
o5
74.8°' 7o 3vd /Da/e-

I 2083,* mml
L ple & r.le L P.\e.

an'

. 8" =
T

3F1les /:ev rouw rows G-o" ¢. toc.

J
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WAR DEPARTMENT

U. 5. ENGINEER OFFICE, PROVIDENCE, R, I, Page ... /0
Subject 0.0 'f: A Q m. /Q fe'h NASS et
Computation .. I] Y. k/.ﬁl_.ﬁ _________________________ e e
Computed by .._.. W’Q .................... Checked by .. i, Dnte Z/é’é,’/s Z
V.3, GOVERNMERT PRINTING QFFICE 3—10528

Actoal /Jfle 5/0 acrnj

-~ 20.83"' .
e } . |
5Lc Iyl ' 5:-6“ ' 5"‘6" I 2:2"

2L2"

t
!
Rows oF }M/es §h0" €. to c.

Load /De'v- /.'ufe =20 toms = Y6,000F

Possi ble /aacfr'n7 diagramn with
above /::le S/Zacrn?

| Mso‘Vnr\’/QZ
790" 1190™/®"

L]

Centey piles 575" x s=éu8 ‘/oc‘)ﬁv =/95’o*/‘7"/

7 yyen et

55 L - . 900::—0 = /a'
End piles 206455 = 49 XS =24 6° Z2I22 = 620 «/(qvemac)
J62 o
/Y50 e’

/70 x2=3Y0+HY50=1790 Max

7AIs /oadm) dragram /s yreater than
an aj‘- “the ac-éoZ/ cases, “‘So Pl/e S/Dac1h7

U's /s Q. K A-17



WAR DEPARTMENT

U, S. ENGINEER OFFICE, PROVIDENCE, R. L. Page //
Subject .10 C.AA. M. /Q.fﬁ.?.@.’n JNASS -,
Computation .. 8e ?‘ld (71 LA léjff’/ O‘f h./ @ /V
Computedby-............. . Checked by .. . I Date.-._..% ....,2 .......................
May (Ohd:%IOh = 3vd ¥ th Pll‘e
Folly leaded.
=
Pile load= Cotoewn = Yo, ovo
: I*
Fle /oaay,q,z K400 - 8 om
5
P I
t ancf 1
1Y Rle 2 Rle 3P, le -
Yy Rle
Mom T X-X y
# h
. H+ —~0) (=4
3.4 fle 80op x3.9= 3, 2.00 .
/6,000 % /106300 "5 A= 72300’”1_ ,73%7
Comevele 6.750% 3y ovo ' /&o0v ) 8B ¥X 7Y
9,25 0% 72,300'% vse "¢ @/t0 .
Mom at )/*-y
o
Y*hple Boovox 55= 94,000 Sheav 0.k
= % ’ ,
Coneyet e 3600)( Y, 06c /Y, 40D’ AS:E-?.GO“OX’Z-",:'L/_gD'

L/Jlfoo 27' tLoo 1

/8ot x 884XS52

A-118



WAR DEPARTMENT

U. S. ENGINEER OFFICE, PROVIDENCE, . {. Page \ o% %

BOP STRUCTURE

Crimicar. Cowpirion 3

Y nee

LOADINQ‘ o~ y A AL //'
—

A
A 7 <! »
J:. ______ S o
SRR U S 4L ‘*———l
R [N (' ®
__‘_

N Fr. op Watee o CHA}JHH..L—@'ZM“°+~) e i
38w " UPL\GT Pressur e ,
. 155
V7.8 » 2.5 = log s ! Pig Emebmr ——l__h
2.8 % (80,6 = 3795 1
W = 70 /:;' Totate Spcrriom

(TE.NSIOU 1w Top OFSme)

= ~\},800 i e,

wr M AT V470 (rae) (15) ©
— =

M, =

e
2 ¥ e 1.0
M = s B g\i;«u) - \470§1s‘i¢g(t 1.0k4) - — 7-,’700%1',,@.&.
— V7o e VS
2= ————ar— = \l}m Mo

o

NeaaTwve MomenT

”C‘)\“ Rea. A= \J\%}T‘;}’ = 9.% " Acrtuar. d= 1.5
As = \9:::: f‘ars:w =8.6 = '}____f ' %'Q’ "é;lﬁu_yg)Staa Awov SELTI"'J)
; 4t
A rerae o v S | %" O
?a.ssﬂ“t\.fﬂr Mome o ~\ (\)sz M= V_J'l%_'—\->
M o= \4—79‘: Sk L lroeo o J‘* I & P - T //
oo x Vo 15‘5‘ -

As = Tgooo »atkwniss = N\E p," (%¢ Ve .'51:;7#‘) |

A-H7



WAR DEPARTMENT

U. S. ENGINEER OFFICE, PROVIDENCE, R. I. Page 2 8F 2.
Subject Vowm:rn AaMmMETon Dror Steruct U=,
Computation -..:E‘.—..Q.OE- &‘—A% ..................... e mm—an
Computed by ... 5 Fer v oo Checked BY o .. oo Date T =\7-322

L. 5. JOVERNNAKT PRINTING OFFICE 3—10528

Vuome Tu= Mozt Exrerme Loscing ConoiTionws (PAQE\)

e DF Sreec. s REQU\RED PE_ﬁ'.. Toer OrF SiLan (2..5|THM-K.).
The Savegery OF The Demsian Grireria Make 1T ReasovasiE
To Exereer Bewoive MomaunTts OF Lmsawmr. MAGuTUDE -

Siveom %“Q-i?."ac. Gues An Area O 0.3\
Sivew

u,“.._/.g_ s Ano
THis SizE Awn SPacinme, Wourn HA\:Q ® Ba Vawmp
For TrmperaTure STeel  |T |8 OBvicus Tuar To
Use The B4 Steer TurouvanovT |s STROCTURALLY
SvrEIcIiZwT.,

Tae Loasing Caveitions As Assumepn Fore The (omMpu -
TAaTions Aper Excmemoemo At No Oranere Foiwr '\ Tre Trooro
Siaea. AcTrover T Wovwe Be Vossigwe To Besuvas
Tase STeEmi. AT Seetions

neEre VerTicar Loaming |s
Eoermwmastks, T Was Deemep

NeT Desimanie RecausE
OF The Exisreves OF CERTAIN

‘ £ LONOARSY ﬁ‘rta_r;sszs -
An Arrzcimie HogizonTar TurusT, Exerreo By The

BeTAiving WALl.s Ane Briogs , Wivn Have To Be
TRAN SMITTED ThRougH The FLoor. SiLam .

Whees v Stae 1s 2.5 Thicwe The STeer Wio

RBe Placke Witu 4" Coveragr On Eacn Tacs . Tws Wiu
O+ Tue Lowrr STEmL— lBTo

Trhre Zore AlvLowmo For-
Pirw EMBEOMENT, Anvd ThRereayY INcReAss [HE EFfmeT —
wis DEPTH »”

HE & "l""Hsa Siam s 4"’ T\"HC—J‘— _ﬁ*ﬁ'
ST, CAn B2 PrAacu® Asove ThE Wi Ters,

A-/20



WAR DEPARTMENT

1. S. ENGINEER OFFICE, PROVIDENCE, R. L " Page lor2z-
Subject NorTHAMPTON Pror STrRUCTURE :

TeERMIN AL o &_ Cur- O

| 4 -/-STA. 0+ z@.aq
L u w
/5"64’ 2 ee .

E.. 99

W Siaw STeEL

/

4" Coverag =

L7777 77
LV!
s M
/ﬁd? e e
|2 —

[

lr Ll
"[.Lﬂ | % 9§ ces

I

o
| <

- . \ /
e A
L ' { \ 4 -
{ Fon Fe R
EmEe ot (:__f— 1
45" .
'6‘4— a7~ ShErT Tiew
D’E_L)‘TAT'E_,;; S\_AE:. \<A9&OM TOOTHB .
. =
Sipe SteEL. 5/3 fb 4Ly EachH Too-rH .Ll‘_q‘u“.)
5/3.¢ "l-“c:.- u
5 \& cc
. 7y ot os
L ®
H

4" Covafma

CONTE.A:;T\Q” Qmp-r

STo , 2041304 ‘,/‘\_"_ A'/?/



WAR DEPARTMENT

U, S. ENGINEER OFFICE, PROVIDENCE, R. I. Page . & 0P
Subject Noermameror Veop STRucTURE

Computation . T Lo SYSTEM STEE1-

Computed by .. FE®&— Checkedby ... . ... Date._ %\%73% .
u.s.GOV.IRIHInr PRINTIHG CFFICE —toma

CUT'OF"F AT UPSTREAM Eua OF' CHAMME;_ Ltunuc, —

Sra. 41+ 34 Y i, V08 0o

4" Coviera o=
TI A A AAT R

F——_A..-..--_-.a_—a-_n—bd_.a.\_.

,f) / 16"
J

iy L - L ]

o _t.
] S Y
3/4’, 4) I9%cc. l‘_ ﬁ

Spacing OF Hanoring Howms Pres |

A-122
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WAR DEPARTMENT :
U. S. ENGINEER OFFICE, PROVIDENCE, R. L. , Page .|

biect Zo_.;m.sqo*uz Dike
mputation . Earth Dike Retaining Wall: North End of Stp-Log Structure

mputed by . ToJe3s Checked by ........... Date 7~ 20°39

U.8, SOVERNMENY PRINTING OFFICK 310835

o e —— -

"ELEVATION
FoADWAY SipE
PL A

i | A1 A-123




WAR DEPARTMENT
us.mcmommovmmcs,k.l. Page 2

NorHﬂamp\]-on Dik

Ject
nputation . 5'}'0{:) Loq S-}rucfure ‘
nputed by ... [ . 3: Checked by ... e Date. 7-%0-39
T.5. GOVERRMENT PRIKTING OFFICK 10826
Loads b

¢ 115x19.0x150 = 4780 x l0.1S: +46 000
0.95%19,0%$x258° tio x 2.6%. + 1090
C3 20x145x150: 4350 ~ 115> +3| S840
Ei 10.0x19.0%125: Y3780 x 5po : 418,780
Ez 3.0*3.0%l0o- %00 x 130+ *+ || 700
P {2)3xt+To L10%, 100
B, (8)*~¢ =35 - 136
| 23,390 316,450
Fosition of Rcsulfor\'i" %‘%’“‘“ﬁ"@ < 9, 49

chenh'icih/# 2.49-7.25~ 2.24'

L ]

33390(|+ ¢x 2. 24) 4440¥%' @ Toe
= 14,8 4.5 188 %0 @ Heel
v - _.z.' . a
E. i M= 3560x~—+8%ox—-450 3= 15340
C L1 153401
3-8_ %, @ g As= [8600%x.%84x19.5° 0-590
¢ . | §
J* Use %"4’@.6"&6. As= 0.62"
Cs » Heel:-
145 @ Wall
- — !
" M: [(19x125)- 26941% 168 zs**s_ = -Tos0 ¢
193]
4400% @ Edqc
—— S| ’
-M: 2040x16.25 %z ~ -45000'%

4S500o0xlT o
As- T36c6x.9%4x205 ° .66

A2



 WAR DEPARTMENT
] u&mmm‘.k Ma._.;B.__...__.
‘M Norl’hamp*on D kQ Mas S, - ' '

mputstion R!“}‘mntoa Watl . . -
mputed by .S B ME M, Checked by . Tz /s S, . Date.l-17-39

C.E. SOVERNMENT PRINTIRS OFFICK 1008

Wall Slab _
Parel (1) as a vertical cantilever
M = —({;(EWﬁWJ A-S: "'-M"/ﬂd: :
.h= > M= -Zf.(zx 10%70 4 |3*70)= 36)556 {-#

A5='3<o,8‘50/132.ox14-5= az e - N AL

h=6 M- —-(Zf(ax 13x70 + 19x10) = IS)_‘BOO-H#W | T
 Ag=18200/ 1320% 145 = 0:32 %
hed M- '95(& 1 oxT0 + {9x70) = 5,350

As= 5350 /1320 < 145 = 0-28°

Panel (5) as a verthcal cantilever |
M= @b A M ed 4= 35
h=9 M- 35x9%%= Azso™* "

ps= 4250/ 1320 145 = O22

A

©s



WAR DEPARTMENT

L _ U. S. ENGINEER OFFICE, PROVIDENCE, R. L. - page-ﬂ’
Mot Northampten Dj ke Mass.. . '
mputation._R&14iniNg Wail |
mputed by G0 B MEM, Checked by .. 1. > Date /=177 29
Wall Slabs
Fanels (E)Cmd (3) - Assume M CTZL ) We=70 u‘{/
Horiz. Beam Strips h= distance below crown of wall.
h ) Vo I M A v Bar 8] As
o | # /8 # £+ # ofa | #/me | | #Je o B
J0 b |2edbes| s wxlb2s?® IMe d 1V /g V/s\d | oo 0 b Iz I8
Z . R . . .z
& : . |
o | 410 [3980| |0,780 |56 aE I
o . D\
lo . o LI
2 [ 770 [ b255 | 16,740 | 089 i 123 * \ %
iz. 1050 18530 | 73,100 | |21
*® Lizzo foses |zagro {153 | 70 | | 426
fyd= iBoooxoesxi45+izs 1940 bid: 12x088x145~ 1547
Fanels () and (5) M= wb¥z wo= 35 h
o . o ‘ L= 1625 - -
hlw | V[ ™ As | v | Bar] u As
T | W # | Fr# g [t | v [ #Epe | o ,
: 35h |4wh 1 wh? M@j-d V/-bjci' ' . Y/x\;d- oo o6 42 8
[4 : _ 1.
4 o5 B5T., 2,350 012
& ‘ . I
. | 245 |1aq0 | 5,390 |o-28 o ﬁ
! . ¢ a .
° 1285 |3128 8A10 045 | 20 . \% —



U, 8 ENGINEER OFFICE, PROVIDENCE, B L
Nor’fl'\qmpi-on Pike
Ketaining Wall
mputed by C.W. B ME M,

Ms

bject

) . 5. SOVARNRENT PRINTING OFFICH

cwb, T J. S,

s

Couvnterfort 5'5‘ee| - Mam‘ Counter fords
\a!oncmq momen q+ 0" |
"M=Fre = éwh3h e=h tan6

| =057 h
AL <052 h= -i-w‘zo - hZx 25
hg= O x16BE_ h* = 0.0204 h*
I8 000x0-52xb
Z= hcosO= 0-89 h
h| h* | Ag |00 20 40 b0 go| %
© q-1' |
A
A T 018 &7
‘ |
P 49 oo " Ny
o it a
12 17l f‘qé ‘9']"¢ ?8
14 o
Q| 225|457 o 139
zo| 361 | 740 169

H-or;zorﬁ*al anlol Vertical 5+ec] .
Minimom.= 5/.5%@}2‘"@ for temperature

5hear S“I"r“ci’:ﬂca‘”\ ‘o “S*TIP bu..ams
W= 70h for wall beams

w Jor. base o be taken From

aﬂram on Pr‘cv;ous sheet,

Minimom

\/—_

f ?~
. %.?i_( 25‘!5} d

- ARRT
=7:38" . |



WAR DEPARTMENT
. U. S. ENGINEER OFFICE, PROVIDENCE, R, L. . Page. 2
bject . DNorthampton Dike, Mass. '

mmputation Retaining Wail

smputed by _C:Y1 B MEM.  Checked by T:.J2.3: Dot T-17- 39
‘ V. 5. COVERH MENT FRINTING OFFicR X 3—10538
Horizonto Steel . A= TP\L
0 wo |V As ’ )
foh (738w : i

3
4 210 1 15501009

¢ 1490 2616|020

1050 | 7747 [ 043

5o 113%0 |9815 055

Vertical Steel %= distance Trom ‘]‘0«: - W IR0 RO x

x w v As

736 w GO G4 cE 12

o 2500 | 18,450 1.3

N

4 [620 | 1] Qo 060
lur:ﬁ

2 (0 7)065 0-40;

6 | 300 | 2214 | 02
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WAR DEPARTMENT | |
U. S. ENGINEER OFFICE, FROVIDENCE, R. L Page 1

dject .. Notthampton Dike
»mputation ... 2gtaining Wall )
>mputed by .S B, M$ M. Checked by .|t 52  Date _1-17-39

Ookm&{ ¥, 5, 4OVERNNENT FRINTING Olﬂ;’l ‘ 10598
VO
\(\ 0&;( /‘1/\

W \\
N

\\ \

i

N

\ S
\

Constr, Joint :73 o
A

:% ./_.—— PR PO SR SR

%
H
‘3%! ':.- L T IS P,, -
b o

%

10°
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WAR DEPARTMENT

U S, ENGINEER OFFICE, PROVIDENCE, R. 1 Page
shject Nor“ﬁamp}-or\_ Dike . ,
mputation .. 2tep tog Strecture .
xmputed by . : Checked by l‘,‘ — Date
West ’:’A'resej' |
StoP Lo q Strocdure
16 Pages



WAR DEPARTMENT

U. S. ENGINEER OFFICE, PROVIDENCE, R 1 page [/ "

Ject North amo/on Lke

aputation ... esl  Steel JSho - Log Strwcluce

nputed by ... ,ﬁ/ ............... Checked by .. J:/<5: Date & k-39

3 . 07 | K0 W07
— 1
SiLL 2
| DIKE
o n |
g
44 4] -
PLAN
- }‘&, .
. QQ). ) | \“-
4 NN
R . 4(‘)‘"‘\\ |
4 . 4 .
' // ' R AQ P )
VA | 3 Ho
2,51 1o’ _ /as’ _
| /70" |

ELEVATION . | A1l



WAR DEPARTMENT

U. S. ENGINEER OFFICE, PROVIDENCE, R. L. S A
Joct /Vor//) ampftonf :?née 2 —
a 0o / West Shee J700 - wSTructive.
n::::dthby //%Z?Z ..... Checkedby Bosto_Se ? ....... Date : b/"zJ)'J?
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